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for the Research Laboratory... for the Operating Room! 


EKG 


HEART RATE 


EMG 


TEMPERATURE 


RESPIRATION 


BLOOD PRESSURE 


BLOOD FLOW 


EEG 


All variables continuously displayed, 
immediately visible on low-cost ink 
recordings, or rectangular heat recording. 


The Dynograph is the on/y oscillograph 
allowing the recording of all physiological 
variables with a single set of amplifiers. 
Any channel may be used for any applica- 
tion—only the low-cost input coupler is 
changed. Rectangular heat-sensitive or 
curvilinear ink writing interchangeable on 
the same assembly. With ink recording, 
the record may be observed continuously 





during an experiment or an operation— 
providing a permanent record of the com- 
plete history at a negligible cost. 


The large, clear record is easily visible 
from a distance, and is more easily and 
accurately interpreted than the fleeting 
image of the CRO. It may, however, be 
combined with simultaneous CRO display. 


Sensitivities to one microvolt d-c or a-c, 
frequencies to over 200 cps, all types of 
transducers recorded. 


Write for complete details. 








The Offner Type R is 
available in a variety 
of mountings to suit 
the application.  Illu- 
minated BMR rack il- 
lustrated above. 


OFFNER ELECTRONICS INC. 
3952 River Road, Schiller Park, Ill. (Suburb of Chicago) 
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Basic Research and the Armed Forces 
By Dovctas Linpsey, M.D., Dr. P.H. 








A UNIVERSITY COLLEAGUE took me to task re- 
cently over the appearance of a paper from our 
laboratories on the mechanism of pancreatitis. 
Nothing wrong with the paper, I gathered; it 
seems that his objections stemmed from the be- 
lief that military medical laboratories should do 
only military research, and the rest should be 
left for other institutions. 

I agree. I would be hard put to justify to my 
superiors a primary military research effort on 
pancreatitis, but I face no difficulty in supporting 
against challenge an individual paper on almost 
any subject. Provided, of course, that the paper 
is a good one, and that the challenge is founded 
on logic, and not on emotion alone. 

The training of residents, the curiosity of phvsi- 
cians, and the serendipity of scientists account 
for a considerable number of the “nonmilitarv” 
papers originating from military medical labora- 
tories. Two other factors account for most of 
the rest: 

The Iceberg. With a few verifiable exceptions, 
every researcher likes to publish. In a few of the 
branches of military medicine, certain facets of 
the work are necessarily clothed in secrecy. 
What is publishable (and, ergo, what is pub- 
lished) may have the appearance of an academic 
orphan. It may lack context, precedent, or ap- 
parent rationale. 

Basic Research. When one starts probing in a 
dark corner he cannot guarantee what he will 
turn up. 

The safeguarding of military information is 
not the ogre which has been sketched by voluble 
kibitzers. A great mass of quantitative data from 
applied research are locked up in our files (for 
a delay of a year or two), but only once in the 
past two years have I found it necessary to sus- 


*Lieutenant Colonel, Medical Corps, United States 
Army; Director of Medical Research, Chemical Re- 
search and Development Laboratories, Army Chem- 
ical Center, Maryland; Visiting Associate Professor 
of Military Surgery, Hahnemann Medical College 
and Hospital, Philadelphia, Pa. 


pend the publication of an original and funda- 
mental scientific observation. 

Basic research has more complex implications. 
Perhaps here is my critic’s real objection: “What 
is the military doing in basic research? If it is 
truly basic research, how can it be said to have 
military application? Why not turn over all your 
basic research to civilian institutions?” 

I must disagree with those who define basic 
research in a negative manner—to the effect that 
basic research must have no relation to a tangible 
and utilitarian end. Basic research is a search 
for understanding, rather than application, but 
the understanding can be of a problem prosaic, 
not necessarily ethereal. One of our own scien- 
tists, Dr. Charles G. Wilber, Chief of the Ex- 
perimental Zoology Branch, has phrased our 
position in this manner: 

This Branch is charged with a basic research 
mission. I will not fence with the audience about 
definitions. Our Branch is dedicated to exploratory 
research; it is part of a gamble which may pay off; 
the odds are unknown; the justification is obvious to 
those who are scientifically informed; to others, no 
justification is possible. Our superiors, military and 
civilian, for nearly ten years past have proven them- 
selves to be scientifically informed. 

The scope of basic research is infinity. The 
defense budget will never permit basic research 
at large and without limitation. But it is possible 
to guide and channel research so that it can be 
both basic research and military research at the 
same time. We select investigators who are 
qualified and interested in given fields. We give 
them resources. Then we turn them loose. The 
research is guided; the investigator is free. This 
is the approved regimen in placing grants with 
civilian institutions. I fail to see any valid argu- 
ment against using it for the control of research 
in military laboratories. 

The potential importance of chemical weapons 
makes some utterly practical demands of medi- 
cal research. In order to meet these demands, 
we at the Chemical Research and Development 
Laboratories are compelled to seek answers to 
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basic questions in psychiatry, immunology, aero- 
dynamics, physical chemistry and many other 
fields. We need to know why and how the brain 
is so active metabolically, yet is always on the 
brink of anoxia. We need an understanding of 
the fundamental nature of the alveolar surface. 
We must find out why the skin is a barrier to 
certain substances, but a ready portal for others. 
To find the answers, we employ scientists with 
a fair representation of the range from “A” to 
“Z": agrostology to zoology—anatomists and 
anesthetists, pediatricians and pathologists, en- 
gineers, and ecologists. 

We naturally staff our military laboratories 
with men and women who represent the dis- 
ciplines and skills required for the tasks at hand. 
We try also to get versatility when it is com- 
patible with quality. And by a process of natural 
selection (for the vicissitudes of government 
service are many) we acquire people who have 
a profound appreciation of their role in the 
preservation of our nation and its philosophy. 
With personnel resources of this type we natur- 
ally are best fitted to perform that basic research 
required by our mission. 

By the end of calendar 1960, about half of 
the medical research of the United States Army 
Chemical Corps will be performed in civilian in- 
stitutions. Right now, more than half of our re- 
search is basic, but only one-sixth or less of it 
is out on contract and grant. We are expanding, 
and beyond the resources of our own labora- 
tories. In another vear, over three-quarters of 
our research will be basic, and half of our total 
research will be done outside. But not all of our 
outside research will be basic, and in truth our 
in-house basic research will be expanded, not 
curtailed. 





Almost everyone will agree that there are 
pressing military problems which can be solved 
only by basic research. And I will be free in ad- 
mission that military laboratories will never have 
unlimited personnel and plant resources—we 
must extend our in-house effort by contracts and 
grants. We will. But this is no call for placing 
all of our basic research on the outside, or for 
placing outside the basic research only. 

As long as I am in position to manage any 
portion of the military medical research program, 
I will see to it that a solid basic research effort 
is carried on in-house, and that a sizeable share 
of routine applied research (that which does not 
require utilization of expensive or unique govern- 
ment facilities) is contracted out. I prefer to con- 
tract out basic research only when it is something 
we are not able to do on our own. 

If the military needs a flat answer to questions 
such as: “Why are algae ~—. ’, “Why do 
sliced apples turn brown?”, “Why is a thigh 
wound lethal?”—the best oa to find out is to 
do the work directly. The reason we do not al- 
ways do this is simply because there are too many 
such questions to be answered. 

There always will be too many. And as long 
as our country remains spiritually sound the tax- 
payer will always come up with the funds for 
the contracts and grants. There will always be 
adequate support for work in non-governmental 
institutions. These institutions should quit worry- 
ing. 

At the same time they should quit sniping. 
There are problems which our military labora- 
tories must solve. Many of these we can solve 
better than can anyone else. But we need all 
the moral support and encouragement we can 
get. 
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The Official Family of the American Federation for Clinical Research 


\ ListinGc OF FEDERATION OFFICERS, COUNCILLOR AND COMMITTEE MEMBERS Durinc Its First 
TWENTy YEARS 








1941 


President: Maurice Schnitker 


1942 


President: Arthur Merrill 


1943 


President: J. Allen Kennedy 


1944 
President: Charles H. Wheeler; Vice President: 
Thomas Durant; Secretary-Treasurer: Richard H. 
Lyons; Councillors: Eugene L. Lozner, Paul M. 
Aggeler, John S. LaDue, Charles Rammelkamp. 


1945 


President: Dr. Durant; Vice President: Dr. Loz- 
ner; Secretary-Treasurer: Dr. Lyons; Councillors: 
Dr. Aggeler, Dr. LaDue, Dr. Rammelkamp, R. 
Bruce Logue; Section Chairmen: Eastern, Dr. 
LaDue, Midwestern, F. W. Hoffbauer; Southern, 
Robert Bayley, Western, Hans Hecht. 


1946 


President: Dr. Lozner; Secretary-Treasurer: Dr. 
Lyons; Councillors: Dr. LaDue, Dr. Rammel- 
kamp, Dr. Logue, Carl H. Heller; Section Chair- 
men: Eastern, Dr. LaDue, Midwestern, Dr. Hoff- 
bauer, Southern, Otto Schales, Western, Dr. 
Hecht. 


1947 


President: Dr. Wheeler; Vice President: Dr. Ag- 
geler; Secretary-Treasurer: Dr. Lyons; Council- 
lors: Dr. LaDue, Dr. Rammelkamp, Dr. Logue, 
Dr. Heller; Section Chairmen: Eastern, Stewart 
Wolf; Midwestern, Kenneth Kohlstaedt; South- 
ern, John Seabury; Western, Dr. Hecht. 


1948 


President: Dr. Lyons; Vice President: Maurice 
Sokolow; Secretary-Treasurer: Dr. LaDue, Dr. 
Rammelkamp; Councillors: Dr. Logue, Dr. Hel- 
ler, George R. Meneely, Dr. Wolf, William M. 
Kirby; Section Chairmen: Eastern, J. Edward 
Berk; Midwestern, Howard Lindberg; Southern, 
Walter H. Sheldon; Western, Dr. Sokolow. 


1949 


President: Dr. Logue; Vice President: Dr. 
LaDue; Secretary-Treasurer: Dr. Wolf, Dr. Ram- 
melkamp; Councillors: Dr. Heller, Dr. Meneely, 
Dr. Kirby, James V. Warren, William H. Beier- 
waltes; Section Chairmen: Eastern, Joseph M. 
Foley; Midwestern, Willis E. Brown; Southern, 
Dr. Seaburv; Western, Travis Winsor. 


1950 


President: Dr. LaDue; Vice President: Dr. Ram- 
melkamp; Secretary-Treasurer: Dr. Wolf; Coun- 
cillors: Dr. Meneely, Dr. Kirby, Dr. Warren, Dr. 
Beierwaltes, Charleton Chapman; Section Chair- 
men: Eastern, Benjamin Manchester; Midwestern, 
Charley J. Smyth; Southern, Don Chapman; 
Western, Henry Brainerd. 


1951 

President: Dr. Rammelkamp; Vice President: Dr. 
Meneely; Secretary-Treasurer: Dr. Wolf; Coun- 
cillors: Dr. Kirby, Dr. Warren, Dr. Beierwaltes, 
Dr. Chapman, Lawrence E. Hinkle; Section 
Chairmen: Eastern, Harry A. Feldman; Mid- 
western, Sibley Hoobler; Southern, Jack Myers; 
Western, Ernest Jawetz. 


1952 


President: Dr. Warren; Vice President: Dr. Wolf; 
Secretary-Treasurer: Dr. Hinkle; Councillors: Dr. 
Beierwaltes, Ivan L. Bennett, Dr. Chapman, 
John B. Hickam, Albert I. Mendeloff; Section 
Chairmen: Eastern, Joe Burchenal; Midwestern, 
Claude-Starr Wright; Southern, Robert R. Com- 
mons; Western, Albert Segaloff. 


1953 


President: Dr. Wolf; Vice President: Dr. Beier- 
waltes; Secretary-Treasurer: Dr. Hinkle; Council- 
lors: Dr. Bennett, Dr. Chapman, Dr. Commons, 
Dr. Mendeloff, Dr. Warren; Section Chairmen: 
Eastern, Joseph Stanton; Midwestern, Robert 
Schneider; Southern, William Parson; Western, 
Quentin Deming. 


1954 


President: Dr. Beierwaltes; Vice President: Dr. 
Chapman; Secretary-Treasurer: Dr. Hinkle; 
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Councillors: Dr. Bennett, Dr. Commons, Dr. 
Mendeloff, Arnold S. Relman, G. Watson James 
III; Section Chairmen: Eastern, Laurence Kyle; 
Midwestern, Robert R. Grissom; Southern, John 
L. Patterson; Western, Harold Brown. 


1955 


President: Dr. Chapman; Vice President: Dr. 
Hinkle; Secretary-Treasurer: William W. Stead; 
Councillors: Dr. Relman, Dr. Bennett, Dr. Men- 
deloff, Dr. James III, Dr. Commons; Section 
Chairmen: Eastern, Charles R. Shuman; Mid- 
western, Robert J. Glaser; Southern, John H. 
Moyer; Western, Belding H. Scribner. 


1956 


President: Dr. Hinkle; Vice President: Dr. Ben- 
nett; Secretary-Treasurer: Dr. Stead; Councillors: 
Dr. Relman, Alfred J. Bollet, Dr. Mendeloff, Dr. 
James III, Dr. Commons; Section Chairmen: 
Eastern, Victor A. McKusick; Midwestern, Har- 
per K. Hellems; Southern, Samuel P. Martin; 
Western, Sherman M. Mellinkoff. 


1957 


President: Dr. Bennett; Vice President: Dr. Men- 
deloff; Secretary-Treasurer: Dr. Stead; Council- 
lors: Dr. James III, Dr. Bollet, George E. Schrein- 
er, Paul P. VanArsdel, Dr. Relman; Section 
Chairmen: Eastern, Franklin H. Epstein; Mid- 


western, Robert P. Gilbert; Southern, Kenneth 
Crispell; Western, Monte Greer. 


1958 


President: Dr. Mendeloff; Vice President: Dr. 
Stead; Secretary-Treasurer: Dr. Schreiner; Coun- 
cillors: Dr. Bollet, Dr. James III, Dr. VanArsdel, 
Dr. Relman, S. Richardson Hill, Jr.; Section 
Chairmen: Eastern, William B. Schwartz; Mid- 
western, John F. Mueller; Southern, Ellard M. 
Yow; Western, Richard J. Havel. 


1959 


President: Dr. Stead; Vice President: Dr. Relman; 
Secretary-Treasurer: Dr. Schreiner; Councillors: 
Dr. Bollet, Dr. VanArsdel, Dr. Hill, Richard Gor- 
lin, Jay P. Sanford; Section Chairmen: Eastern, 
Daniel S. Lukas; Midwestern, William J. Har- 


rington; Southern, John C. Rose; Western, Gerald 
T. Perkoff. 


1960 


President: Dr. Relman; President-Elect: Dr. Hill, 
Jr.; Secretary-Treasurer: Dr. Schreiner; Council- 
lors: Dr. Bollet, Dr. Gorlin, Dr. VanArsdel, Dr. 
Sanford, John A. Pierce, Morton D. Bogdonoff 
(Editor, CR); Section Chairmen: Eastern, Jack 


Orloff; Midwestern, James F. Hammarsten; 


Southern, E. E. Eddleman, Jr.; Western, Samuel 
I. Rapaport. 
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The Silent Contributor 
By C. Tuorre Ray, M.D.* 








I've bent my mind to make a plan 

To measure up a research man, 

And figure out in foot and pound 

Whether or not his background is sound, 
Gravimetrically. 


I listen to his research work, 

Not one sentence can I shirk. 

After all—you must be there 

When sitting in the President’s chair, 
Presidentially. 


Restraint in title,— that’s the rule. 

Acknowledge colleagues,—staff and school 

“In part supported by a grant”— 

How much support? Irrelevant, 
Presumably. 


Mere abstracts he of course eschewed, 

Original tracts he has reviewed, 

And listing findings hitherto 

Gives proper credit where it’s due, 
Bibliographically. 


Up to this point the man is sound, 

And when he tells us what he’s found 

His facts are clear, his thoughts concise, 

The presentation is precise, 
Indubitably. 


Yet from the runway, where I stand 

I only see the flights which land; 

Pilots forget we're never there 

To see the ideas take the air, 
Spontaneously. 





*Presented as ‘part of the Presidential Address at 
the Annual Meeting of the Southern Society for 
Clinical Research. Jan. 21, 1960, New Orleans, La. 


But those who work with mongrel pup 
Know what comes down once went up; 
Before each great idea took flight 

It had some help up to its light, 


Photofluorometrically. 


A silent force in investigation 

Alerts us to some observation, 

No honor is lost to name the source 

Which spawned the idea and set the course, 
Serendipity. 


Serendipity, I would say, 

Accounts for much research today. 

This silent contribution can 

Revitalize institutional man, 
Academically. 


Final copy and four carbons made, 

Pause a moment and ponder the aid; 

The beginning’s the place for derivation 

From chance findings which bore this investigation, 
Honestly. 


Accordingly then, this project began 

To fit these facts in the overall plan. 

Is reluctance met in giving up glory 

To name the co-author of this short story, 
Hesitatingly? 


If plain truth is what is sought, 

Reason and Integrity can not be bought. 

Cleanup campaigns can start right here, 

The cost to the man is not too dear, 
Scientifically. 

















Call for Abstracts, National Meeting 
April 30, 1961 


The eighteenth Annual Meeting of the Ameri- 
can Federation for Clinical Research will be held 
in the Casino Theatre on the Steel Pier, Atlantic 
City, New Jersey, on Sunday, April 30, 1961. 
There will be a General Session on Sunday morn- 
ing. On Sunday afternoon, Specialty Subsection 
meetings will be presented under the joint spon- 
sorship of the Federation and of the American 
Society for Clinical Investigation. Subsection 
meetings will be presented on Sunday evening 
under the sole auspices of the Federation. 

The afternoon joint sessions will be limited to 
presentation of 7 papers or adjournment at 5:00 
p-m., whichever is earlier, in order to permit the 
Federation to begin its evening sessions earlier 
on Sunday evening. 

All papers submitted to the Federation will 
first be considered for the General Session on 
Sunday morning. Those not selected for the 
General Session program will be submitted to 
the Chairmen of the Subspecialty meetings who 
will select papers for the sessions to be held 
either Sunday afternoon or evening. All abstracts 
should be sent to: Morton D. Bogdonoff, M.D., 
Department of Medicine, Duke University School 
of Medicine, Durham, North Carolina. 

Abstracts must be postmarked not later than 
February 18, 1961. Air mail should be used 
whenever delivery by regular mail cannot be ac- 
complished within 36 hours. 

The new Abstract Reproduction Form, a cop\ 
of which is included in each issue of Clinical Re- 
search, must be used in the preparation and 
presentation of all abstracts. Abstracts which do 
not strictly adhere to the rules of preparation as 
printed on the Abstract Reproduction Form will 
not be considered for publication or presentation. 

Each author should indicate under which of 
the following twelve categories or sections he 
wishes his abstract to be published in Clinical 
Research: (1) Cardiovascular, (2) Pulmonary, 
(3) G.I. and Liver, (4) Metabolism, (5) Renal 
and Electrolytes, (6) Central Nervous System, 
(7) Connective Tissue and Rheumatology, (8) 
Neoplastic Disease, (9) Hematology, (10) In- 
fectious Disease, (11) Behavioral Medicine and 
(12) Miscellaneous. 

The exact titles of the subsection programs to 
be presented on Sunday afternoon and evening 
have not vet been established. When this deci- 
sion has been reached, each abstract will be 





NOTICES 


classified under the appropriate subsection and 
will be submitted to the Chairman or Vice-Chair- 
man of the indicated subsection for purposes of 
selection of the subsection programs. 

A paper may not be simultaneously submitted 
to the Federation and to the American Society 
for Clinical Investigation. Any paper submitted 
to both organizations will automatically be dis- 
qualified from both programs. 

At the meeting of the Council, April 30, 1960, 
it was directed that members should not submit 
an abstract for the National Meeting of the 
Federation if the abstract has been previously 
submitted to any other national meeting. It is 
permissible, however, to resubmit a paper that 
has been presented at a local or Section meeting. 

Abstracts may not be withdrawn after Febru- 
ary 25, 1961. 

ARTICLE V, Section 2, of the Bylaws of the 
Federation states as follows: 

Selection of Papers for the Annual and Sec- 
tional Meetings. Papers for presentation shall be 
selected by the President or Sectional Chairman. 
Papers shall be selected on the basis of their 
quality and interest, but preference shall be given 
to papers submitted by younger members. No 
one who has passed his 41st birthday may per- 
sonally present a paper. A member may submit, 
as first author or sponsor, not more than two 
abstracts at any national meeting, but his name 
may appear as co-author of other papers sub- 
mitted by other members, in accordance with 
this Section. 


Section Meetings— Dates and Places 


EASTERN—Bethesda 
DATES: JANUARY 6, 1961 (Friday) 
9:00 A.M.—12:00 Noon 
2:00 P.M.—5:00 P.M. 
JANUARY 7, 1961 (Saturday) 
9:00 A.M.—12:00 Noon 


PLACE: CLINICAL CENTER 
Main Auditorium, 
National Institutes of Health, 
Bethesda, Maryland 


SOUTHERN—New Orleans 

DATES: JANUARY 19, 1961 (Thursday) 
9:00 A.M.—5:00 P.M. 
JANUARY 21, 1961 (Saturday) 
Joint Meeting with the Southern 
Society for Clinical Research 
9:00 A.M.—-12:00 Noon 
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PLACE: HOTEL JUNG 


WESTERN—Carmel, California 
DATES: JANUARY 25, 1961 (Wednesdav) 
1:30 P.M. 
JANUARY 26, 1961 (Thursday) 
9:00 A.M. 
PLACE: GOLDEN BOUGH THEATRE 
(Headquarters LaPlaya Hotel) 


Application for Membership 


1. Young research workers are encouraged to 
apply for membership. It is unnecessary to await 
a member's invitation to join the AMERICAN FeEp- 
ERATION FOR CLINICAL RESEARCH. 

2. There is one requirement for regular mem- 
bership: Publication of a meritorious investiga- 
tion in clinical medicine or allied sciences. This 
should not be a case report or an abstract. 

3. An applicant must ask a member of the 
Federation who knows him to sign his application. 

4. Interested individuals should write to: 
AMERICAN FEDERATION FOR CLINICAL RESEARCH, 
250 West 57th Street, New York 19, New York. 


Change of Address 


To ensure prompt and continuous receipt of 
the Journal, subscribers should report changes of 
address to the Publisher (Grune & Stratton, Inc., 
381 Park Avenue South, New York 16, N. Y.) at 
least 30 days before the publication date of the 
next issue. Both the subscriber’s new and old 
address should be given. Members of the Federa- 
tion should at the same time supply a duplicate 
of this information to the National Office (Ameri- 
can Federation for Clinical Research, 250 West 
57th Street, New York 19, N. Y.) so that records 
and roster can be kept up to date and official 
notices properly directed. 


NOTICES 


Members Lost to the National Office 


The current address of the following members 
is unknown: 
Charles Duffy Cobau, M.D. 
1422 Red Oak Road 
Ann Arbor, Michigan 
Capt. William F. Denny 26378A MC 
USAF Hospital 
Eglin AFB, Florida 
A. S. Dontas, M.D. 
University of Minnesota 
Laboratory of Physiological Hygiene 
Minneapolis 14, Minnesota 
Lt. William S. Kiyasu, MC., USNR 
Yokusuka Naval Hospital 
c/o Fleet Post Office 
San Francisco, California 
Lester C. Mark, M.D. 
1648 Vincent Court 
Wantagh, Long Island, New York 
William Joseph Martin, M.D. 
Henry Ford Hospital 
West Grand Blvd. at Hamilton 
Detroit 2, Michigan 
Frank A. Montmorency, M.D. 
Wayne State University 
College of Medicine 
1401 Rivard Street 
Detroit 7, Michigan 
Cornelius J. O'Donovan, M.D. 
301 Henrietta Street 
Kalamazoo, Michigan 
Anthony J. Sliwinski, M.D. 
1125 Spring Road 
Washington 10, D. C. 
William J. Williams, M.D. 
Barnes Hospital 
600 S. Kingshighway 
St. Louis 10, Missouri 


Erratum 


An abstract entitled, “Breast Cancer: Treatment with New Steroid 6 Alpha Methyl, 
9 Alp’ . Fluoro, 17 Acetoxy 2-4 Prednadiene,” by James E. Kelley and Robert W. 
Talley, which appeared in the October 1960 issue of Clinical Research, vol. 8, no. 3, 


p- 286, contained the following error: 


“6 alpha methyl, 9 alpha fluoro, 17 acetoxy 2-4 prednadiene,” wherever it occurs, 
should be changed to read: “6 alpha methyl, 9 alpha fluoro, 17 acetoxy, 21 desoxy 


prednisolone” 
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It is the primary purpose of the AMERICAN FEDERATION FOR CLINICAL RESEARCH 
to provide an opportunity for young investigators in the medical sciences to take part 
in scientific meetings and to present and publish the results of their work. In order to 
attain this goal, it has been necessary to maintain the dues of the organization at a mod- 
est level which does not place a burden upon men with residency or fellowship status. 
For years, therefore, the Federation has financed its meetings and publication in part 
by the generous support of various companies which manufacture drugs, pharmaceuticals 
and scientific apparatus. 


In recognition of the valuable assistance which these concerns have given to the 
Federation, the Council, at its annual meeting in May, 1954, established the categories 
of Sponsoring, Supporting and Contributing Membership. The officers wish to take this op- 
portunity to acknowledge the liberal help given to the Federation by the following con- 
cerns in 1959. 


Sponsoring Member Contributing Member 
BurRROUGHS WELLCOME & Co. (U.S.A.) INc. ABBOTT LABORATORIES 
LEDERLE LABORATORIES DIVISION, ALcon LaBorATORIES, INCORPORATED 
AMERICAN CYANAMID COMPANY AYERST LABORATORIES 


CuIcaGoO PHARMACAL COMPANY 

Etuicon, INc. 

GeEIcy PHARMACEUTICALS, DIVISION, 
Geicy CHEMICAL CORPORATION 

HoFFMANN-LA Rocue, INc. 

JoHNson & JOHNSON 

Lioyp Brotuers, INc. 

McNett Lasoratories, Inc. 

THe Wm. S MERRELL CoMPANY 

Mires LaBoraTorIEs, INC. 

THe NorwicH PHARMACAL COMPANY, 


Eut Litty & COMPANY 
Cuas. Prizern & Co., INc. 


Supporting Member 


BAXTER LABORATORIES, INC. Eaton LABORATORIES DIVISION 
Merck, SHARP & DoHME RESEARCH Riker LABORATORIES, INC. 
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PROGRAM, SOUTHERN SECTION 


American Federation for Clinical Research 


Thursday and Saturday, January 19 and 21, 1961 
Jung Hotel, New Orleans, Louisiana 


Dr. E. E. Eddleman, Presiding 


Presentations will be limited to ten minutes 





THURSDAY, JANUARY 19 
9:00 A.M. 
Dr. E. E. Eddleman, Presiding 


1. The Role of Posture in Cardiac Adaptation 
to Increased Peripheral Demand. 
A. M. Weissler, W. H. Roehll,* and R. G. 
Peeler,* Galveston, Texas, Cincinnati, 
Ohio and Durhan, N. C. page 17 
2. Effect of Acetylcholine on the Pulmonary 
Circulation. 
Robert C. Schlant, Theofilos Tsagaris,° 
Robert J. Robertson, Jr.* and Thorne Win- 
ter,* Atlanta, Ga. page 34 
3. Evaluation of a Computer Method of Ob- 
taining Aortic Blood Velocity Curves from 
the Aortic Pulse. 
W. B. Jones and J. B. Griffin,* Birming- 
ham, Ala. page 16 
4. The Contribition of Atrial Systole during 
Complete Heart Block. 
Stanley K. Brockman® (introduced by 
George V. Mann**), Nashville, Tenn. 
page 13 
5. The Occurrence of Pulsus Alternans Under 
Conditions of Altered Myocardial Tone. 
W. L. Floyd,°® M. L. Dillon, J]. W. Reeves® 
and R. E. Whalen,* Durham, N. C. 
page 14 


*By invitation 
°°Senior member 





6. Tension Developed by Papillary Muscles 

from Hypertrophied Rat Hearts. 
Andrew Kerr, Jr.,** Alan R. Winterber- 
ger® and Mary Giambattista,* Augusta, 
Ga. page 16 


INTERMISSION 


7. Myocardial Metabolism Studied in the Iso- 
lated Perfused Rat Heart with Radioisotopes. 
J. C. Shipp and L. Opie,* Gainesville, Fla. 
page 17 
8. The Role of the Human Placenta in the 
Transfer and Metabolism of Insulin. 
Walter J. Roberts,* Maria G. Buse* and 
John Buse, Charleston, S. C. page 30 
9. The Paradoxical Effect of the Acute Admin- 
istration of Hydrocortisone on Hepatic Glu- 
cose Output. 
Frank Lecocq,* David Mebane,° B. 
Combes and L. Madison, Dallas, Tex. 
page 29 
10. The Effects of Sodium Intake, Serum Sodi- 
um, and Aldosterone on Urinary Concentra- 
tion. 
C. M. Goldsmith,* H. K. Beasley,° P. J. 
Whalley,* F. C. Rector, Jr. and D. W. 
Seldin, Dallas, Tex. page 36 
11. The Effect of Aldosterone on Urinary Excre- 
tion of Electrolytes. 
Arthur L. Finn® and L. G. Welt,** Chapel 
Hill, N. C. page 35 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


PROGRAM 


The Response of Salt-Loaded Rats to the 
Abrupt Withdrawal of Salt. 
Christopher C. Fordham, III and Margaret 
Newton,*® Chapel Hill, N. C. page 35 


BUSINESS MEETING 
1:30 P.M. 


Dr. Dennis, Presiding 


Phrenically Innervated Diaphragmatic Seg- 
ment as a Substitute Lower Esophageal “In- 
trinsic” Sphincter. 
Phyllis R. Ingram and William H. Muller, 
Jr., Charlottesville, Va. page 20 
Evaluation of the Gastric Na:H Exchange 
Mechanism Using Histamine and Diamox. 
Don W. Powell,* Robert C. Robbins,*® 
June Dawson® and Basil I. Hirschowitz, 
Birmingham, Ala. page 20 
Antibiotic-Bacterial Contact as a Factor in 
Persistence of Antibiotic-Sensitive Staphylo- 
cocci During Treatment of Infected Hema- 
tomas in Rabbits. 
William Ure,* Jack L. Reddin® and Ellard 
M. Yow,** Houston, Tex. page 25 
Colonization of Nursing Mothers and Their 
Infants with Coagulase-Positive Staphylo- 
cocci Under Non-Epidemic Conditions. 
Edward J. Ottenheimer, Jr..° B. Harvey 


Minchew,* Lawrence S. Cohen* and 
Leighton E. Cluff, Baltimore, Md. 
page 25 


Pyelonephritis in Diabetes. 

Buris R. Boshell and Edward O. Hunter,* 

Birmingham, Ala. page 25 
Primaquine Sensitive Hemolytic Anemia 
Complicating Diabetic Acidosis. 

Frank L. Gant® and George F. Winks, Jr.° 

(introduced by H. St. George Tucker, 

Jr.°*), Richmond, Va. page 27 
Diurnal Variation in Plasma _ Fibrinogen 
Levels and Euglobulin Activity in Normal, 
Diabetic and Cirrhotic Subjects. 

George C. Hajjar* and Kenneth M. Moser, 

Washington, D. C. page 21 
Hepatic Inactivation of Fibrinolysin. 

Paul U. Gerber,*® Paul W. Boyles and Wil- 

liam H. Meyer,* Miami, Fla. page 19 
The Presence of a Fibrinolytic Enzyme As- 
sociated with Human and Dog Mast Cells. 

Norman Ende and Joseph V. Auditore,* 

Nashville, Tenn. page 21 


22. 


23. 


24. 


25. 


27. 


28. 


29. 


30. 


Folic Acid Deficiency in the Genesis of 
Sickle-Cell Crisis. 
Lawrence E. Pierce*® and Charles E. Rath, 
Washington, D. C. page 23 
The Effect of Phenylhydrazine on the ATP 
of Normal and Glucose-6-Phosphate Dehy- 
drogenase Deficient Blood. 
Daniel N. Mohler, Jr. and William J. 
Williams, Charlottesville, Va. page 30 


SATURDAY, JANUARY 21 


Joint Program with Southern Society for 
Clinical Research 


9:00 A.M. 


Erythrokinetic Studies on Lead Intoxication 
Anemia. 
Sanford Leikin® and Gloria Eng® (intro- 
duced by Edward Adelson), Washington, 
D. <. page 22 
Enhanced Turnover of “Active Ribose,” a 
Purine Nucleotide Precursor, in Gouty Sub- 
jects. 
O. W. Jones* and J. B. Wyngaarden, Dur- 
ham, N. C. page 28 


. Free Fatty Acids and Fatty Liver. 


Eugene Feigelson,*® William Pfaff,° Arthur 

Karmen® and Daniel Steinberg, Bethesda, 

Md. page 27 
Mixed Hyperadrenocorticism with Anabolic- 
Catabolic Balance: A Diagnostic and Thera- 
peutic Problem. 

J. K. Brantley, Jr.,° S. R. Hill, Jr., Jean 

McNeil, B. R. Boshell, J. A. Pittman, Mat- 

tie C. Gautney*® and W. R. Starnes,° Bir- 

mingham, Ala. page 26 
An Evaluation of Calcium Metabolism in 
Metastatic Bone Disease. 

L. V. Avioli® (introduced by T. Franklin 

Williams), Bethesda, Md. 

page 26 

The Effect of Exogenous and Endogenous 
Parathyroid Hormone in Osteopetrosis. 

P. A. Lang,* Grant Gwinup® and John E. 

Johnson, Jr., Galveston, Tex. 

page 28 

Effects of Epinephrine on Oxidative Phos- 
phorylation in Rat Liver Mitochondria. 

Sydney Fortney,° Patricia Nasser* and 

William S. Lynn, Jr., Durham, N. C. 


page 27 
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CARDIOVASCULAR 


LYMPH FLOW OF ABDOMINAL ORGANS IN SHOCK: 
CORRELATION WITH OTHER NEUROVASCULAR PARA- 
METERS. Fikri Alican* and James D. Hardy. Dept. of 
Surgery, Univ. of Miss. Medical Center, Jackson, Miss. 

By the quantitative and qualitative changes In the lymph 
flow of abdominal organs and their correlation with other 
neurovascular parameters, especially portal vein pressure 
changes, the pathogenesis of endotoxin shock is investi- 
gated and an attempt Is made to differentiate it from that 
of hemorrhagic shock. In 40 dogs (exclusive of controls) 
subjected to E. coll endotoxin shock, the plasma corti- 
colds and catechol amine levels, myocardial force, EKG, 
BI. vol., BP, cardiac output, peripheral resistance, right 
atrial, right ventricular and pulmonary arterial pressures, 
urinary output, body temp., thoracic duct lymph flow and 
portal vein pressure were measured. A method Is 
developed for measuring the lymph flow of abdominal 
organs, which Involves the use of a weight transducer and 
Sanborn recorder to show this flow objectively as (drops 
of lymph/time) and (grams of lymph/time), following the 
catheterization of the thoracic duct In the left side of the 
chest. Corticoids and catechol amines rose to high leveb. 
BP, RAP, RVP, PAP, cardiac output, BI. vol, urinary 
output and body temp. decreased. Myocardial force 
appeared to be affected only Indirectly. The Increase In 
thoracic duct lymph flow In endotoxin shock was noted to 
be most significant and much more prolonged than the 
prompt rise In portal vein pressure. RBC, WBC, Hgb of 
lymph Is increased, and protein content decreased 
gradually after endotoxin. In hemorrhagic shock, lymph 
flow decreased markedly. Thus lymph flow may be 
Independent of portal vein pressure. 


THe ACUTE cFFECT OF INTRAVENOUS MANNITOLI- 
ZATION ON BLOOD AND PL/ SiwA VOLUMES. Kevin 
G. Barry and Ann k. Berman (intr. by J. L. 
Sherman, Jr.). Metabolic and Kadioisotope 
sections, Walter Reed Army Medical Center. é 
Washington, D. C. i |‘ 
The change in whole blood (WBV) and : 
plasma (PV) volumes associated with the K 
‘ 
' 





therapeutic infusion of 100 Gms of a 20% 
mannitol solution during a 90-minute inter- 
val was assessed. The subjects included 
2 with refractory fluid retention, 1 
severe aortic stenosis with dehydration, 
and 1 with severe oliguric hepatorenal | 
failure. Cr°1l KBC method was used to ob- | 
tain values for WBV and PV at approximately 
30-minute intervals for 2 hours. The two 
patients with refractory fluid retention 
showed a peak PV increase of 5.7 and 11.4 
cc/Kg body weight at 60 and 90 minutes, 
respectively, with return almost to con- 
trol levels by 120 minutes. The dehydrated 
patient reached a peak PV increase of 12.6 
cc/Kg at 30 minutes with return to control 
value at 90 minutes. The patient with 
oliguric hepatorenal failure did not 
Cee The peak PV increase was 18.4 
c/Kg at 60 minutes with a 7.8 cc/Kg in- 
rease maintained at 130 minutes. The 
BV increased as a function of PV increasa 
The degree and duration of PV increase 
pssociated with IV mannitolization was 
least in patients who experienced a prompt 
diuresis and greatest in the oliguric 
econ No clinical evidence of cardio- 
ascular overload appeared in any patient. 
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THE EFFECTS IN PATIENTS WITH DIABETES MELLITUS OF 
THE INHIBITION OF CHOLESTEROL SYNTHESIS WITH TRI- 
PARANOL (MER-29). Gordon Bendersky* and Lewis C,. 
Mills**, Dept. of Medicine, Hahnemann Medical Col- 
lege and Hospital, Philadelphia, Penna, 

With the advent of agents which successfully 
inhibit cholesterol synthesis, the possibility a- 
rises that the course of diabetes mellitus may be 
favorably influenced, particularly in regard to 
atherogenesis in diabetics who have hypercholes- 
terolemia. Triparanol (MER-29), considered to act 
at the site of conversion of 24-dehydrocholester- 
ol to cholesterol, was selected because of its 
apparent freedom from significant side-effects, 
All diabetic clinic patients with serum cholester- 
ol levels of more than 250 mg% were studied for 
3-6 mos, prior to the use of Triparanol and the 
course of the diabetes, serum cholesterol and cli- 
nical accompaniements of atherosclerosis were det~- 
ermined after the use of this cholesterol suppres~- 
sing agent. The serum cholesterol was lowered 
significantly (more than 25 mg%) in 70% of these 
subjects. In 50% of the subjects, the final ser- 
um cholesterol was more than 75 mg. below treat- 
ment values, On a dosage schedule of 500 mg, Tri- 
paranol daily for one month followed by 250 mg. 
daily thereafter, no toxic side-effects appeared, 
For a period of observation of 6-12 mos,., the se- 
rum glucose levels, the presence or absence of 
acidosis, plasma and urine acetone levels, and 
serum triglyceride determinations bore no correla- 
tion with the successful lowering of serum chol- 
esterol, To date no significant effect on the 
incidence of angina, myocardial infarction, occlu- 
sive peripheral arteriosclerosis, retinopathy and 
intercapillary glomerulosclerosis has been deter- 
mined although long-term follow-up continues, 


THE CONTRIBUTION OF ATRIAL SYSTOLE DURING COM- 
PLETE HEART BLOCK, Stanley K. Brockman, (intr. by 
George V. Mann.) Dept. of Surg., Vanderbilt Univ. 
School of Medicine, Nashville, Tenn. 

This study was done to determine the dynamic 
effect of atrial contraction on ventricular func- 
tion. Dogs with a complete A-V block were used. 
Aortic, and left atrial and ventricular pressure 
pulses were registered simultaneously with a re- 
cording of left ventricular heart size, the lat- 
ter by a lever giving changes in the length of a 
segment of myocardium. During the long ventricu- 
lar diastole atrial contraction caused an in- 
crease in ventricular pressure and size. Ventric- 
ular pressure then declined slightly, but atrial 
pressure declined rapidly, reaching lower levels 
than prior to atrial systole, resulting in a re- 
versal of A-V pressure with closure of the mitral 
valve. Atrial pressure then rose and ventricular 
pressure and size decreased, indicating a suhse- 
quent return of blood from ventricle to atrium 
with no overall contribution due to atrial sys- 
tole. This was also shown when no changes ocr 
curred in the recorded parameters during electri- 
cally induced atrial fibrillation. Atrial systole 
was important only when followed by a ventricular 
contraction. This contribution was assessed by 
curves relating the interval from atrial to ven- 
tricular systole to: 1) end-diastolic ventricular 
pressure, 2) end-diastolic ventricular size, and 
3) peak aortic pressure. The atrial contribution 
rose with decreasing AS-VS intervals of 0.1-0.14 
sec. to 0.08-0.06 sec. and then decreased rapid- 
ly. Thus atrial systole increases the strength of 
ventricular contraction by increasing end-dias- 
tolic ventricular tension and length. This effect 
was graded and depended upon the AS-VS interval. 


CARDIOVASCULAR REFLEXES ELICITED BY TOTAL 
CIRCULATORY OCCLUSION AND RELEASE. Emil Blair 
and R Adams Cowley*. Dept. of Surgery, Univ. of 
Maryland, Baltimore, Md. 

Upon inflow circulatory occlusion in the 
human h arterial blood pressure (ABP) falls 
rapidl After 2-1/2 minutes of occlusion 
bradycardia ensues. Release of the occlusion 
results in (1) "overshoot" of ABP and (2) 
bradycardia. This study is an exploration of the 
mechanisms of these reflexes and of the effect of 
hypothermia. Total inflow occlusion was per- 
formed in open chest (IPPB) dogs, normothermic 
and hypothermic and on hypothermic humans. The 
reflexes elicited consist of a tachycardia, 2 
bradycardias (during occlusion and on release), 
and ABP "overshoot". Carotid sinus denervation 
abolishes the release bradycardia but not the 
occlusion bradycardia. Vagectomy or atropine 
abolishes both. The ABP "overshoot" is abolished 
by sympatholytics. Hypothermia above 28° C 
results in abolition of both bradycardias. The 
"overshoot" is abolished only at 26° C and below. 
These hypothermia induced changes were manifest 
both in animals and in humans. Upon rewarming 
the reflexes returned to normal. The reflexes 
involved are pressoreceptors and respond in the 
classical fashion much as observed in the 
Valsalva maneuver. The single exception is the 
bradycardia during occlusion. This is mediated 
via the vagus and is abolished by cerebral per- 
fusion with arterialized blood, suggesting a 
chemoceptor mechanism. Cold depresses the cardiac 
reflexes at a moderate level, whereas the vaso- 
motor reflex is depressed only upon deeper cool- 
ing. 


FILLING CHARACTERISTICS OF THE CANINE LEFT VEN- 
TRICLE. hn Eberts, Puth Stephenson, and 
Tom Bruce (intr. by Carleton 8. Chapman). 
Cardiopulmonary Laboratory, Dept. Int. Med., 
Univ. of Texas Southwestern Med. School, Dallas. 


It is generally assumed that most of ventric- 
ular filling occurs early in ventricular dias- 
tole. Filling patterns at extreme rates are not 
well defined. In the present study, LV filling 
was followed quantitatively in the intact anes- 
thetized dog, using a biplane cinefluorographic 
method. Six normal dogs were studied, their rates 
varying from 68 to 210; the more rapid rates 
were achieved by vagal blockage or section. It 
was found that the time required for filling to 
75 per cent of total remained remarkably con- 
stant at 0.142 to 0.185 sec., from the lowest 
rates to about 150. At more rapid rates the 75 
per cent filling time appears to diminish slight- 
ly. As total cycle length decreases, ejection 
time also tends to fall off slightly as does 
stroke volume index. 


The work agrees with established concepts as 
to the importance volumewise of early diastole 
for LV filling. The constancy of the 75 per 
cent filling time up to a pulse rate of about 
150 suggests that the physical characteristics 
of LV myocardium during relaxation is not al- 
tered over this range. At more rapid rates it 
is possible that increased distensibility, pos- 
sibly mediated by hormonal or neural means, plays 
a role in LV filling. 
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DETECTION OF CARDIAC SHUNTS USING PLATINUM 
ELECTRODES. Kathryn Edwards,” Robert C. Schlant, 
Robert J. Robertson, Jr.,” and Thorne Winter. 
Departments of Pediatrics and Medicine, Emory U. 
School of Medicine, Atlanta, Ga. 

The Clark technique has been applied to the 
detection of patients with congenital heart dis- 
ease with left to right or right to left shunts 
and compared with the results obtained by dye 
dilution techniques. Left to right shunts were 
detected employing cardiac catheter with a 
platinum block electrode sensitive to hydrogen 
and the inhalation of hydrogen. Right to left 
shunts were detected using ascorbic acid or 
hydrogenated saline injections and an intra- 
vascular anode. These methods have the advan- 
tages that repeated determinations can be 
obtained with safety, the results are immediately 
available, that no blood is removed from the 
patient and that no distortion of the curve from 
the sampling system occurs. The principal dis- 
advantage at present is difficulty in calibra-- 
tion, The intravascular electrode methods will 
be described and curves obtained with the 
hydrogen electrode and ascorbic acid anode will 
be presented and the results compared with those 
obtained using dye or RISA techniques. 


CORONARY VASCULAR RESISTANCE CHANGES 
DUE TOS. TYPHOSA ENDOTOXIN. Edward D. 


Frohlich, Jerry B. Scott* and Elmo 4 Dooley. 
US Army Medical Research Lab. ,Ft. Knox, Ky. 


Despite the extensive literature on the hemo- 
dynamic alteratiohs of endotoxin, study of its ac- 
tion on the coronary vascular bed has received 
little attention. The effects of S. typhosa were 
studied on the entire coronary bed of the dog by 
shunting blood around the heart and lungs, clamp- 
ing the aortic arch, and perfusing arterial blood 
at a constant flow rate into the ascending aorta. 
After a control period, 0.6 mg. /Kg. of endotox- 
in was injected into the coronary arteries. Cor- 
onary and systemic pressures were monitored 
for the next 40 min. Coronary artery pressure 
(C, A. P.) fell in each of 7 experimental animals 
with an average decrease of 33% (p<0.001) at 40 
min. There was a concomittant fall in systemic 
pressure of 15%. In 6 control dogs there was no 
reduction in the C. A. P. after 40 min. following 
placebo. Post-mortem examinations performed 
on all 7 experimental animals confirmed endo- 
toxin shock. There was no change in myocardial 
utilization of Na and K; there was no change in 
the Hct. across the coronary bed. Four of 5 dgs 
showed an increase in myocardial O2 consump- 
tion. It is concluded that endotoxin does act on 
the coronary vascular bed by producing a re- 
duced coronary vascular resistance either by 
local or remote mechanisms. 
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THE OCCURRENCE OF PULSUS ALTERNANS UNDER CON- _ 
DITIONS OF ALTERED MYOCARDIAL TONE. W.L. Floyd, 
M.L. Dillon, J.W. Reeves,” and R.E. —e 
Depts. of Medicine and Surgery, Duke University 
Medical Center, Durham, N.C. 

Previous studies have demonstrated that prolon- 
gation of myocardial relaxation under hypothermia 
results in a significant impairment of rapid, 
efficient ventricular filling. Thoracotomized 
dogs were cooled to heart temperatures of 21° by 
cooling the venous blood. Left auricular 
pressure was maintained constant and phasic 
aortic flow was measured by an electromagnetic 
flowmeter. During cooling the rate of isometric 
relaxation fell precipitously to values less than 
25% of normal at 30°C, but maintained a relatively 
constant level below 30°C. During this period of 
slow relaxation increase in heart rate achieved by 
preferential rewarming of the sino-auricular node 
resulted in a profound fall in stroke volume and 
cardiac output and the appearance of pulsus 
alternans. Pulsus alternans persisted throughout 
the period of slow isometric relaxation, but with 
rewarm of the left ventricle to temperatures above 
30°C, isometric relaxation rapidly reverted to 
normal and was associated with disappearance of 
pulsus alternans and return of stroke volume and 
cardiac output to precool levels. 

The observations of the appearance of pulsus 
alternans in association with the abnormal myo- 
cardial tone produced by hypothermia suggests that 
further investigation is indicated to determine if 
a similar abnormality of myocardial relaxation 
plays a part in the mechanism of its occurrence 
in man. 





OUABAINE AND CYCLOPROPANE INTERACTION WITH EPI- 
NEPHRINE ON RABBIT AORTA, J.S. Gravenstein and 
Torsten W. Andersen. Div. Anesthesia, Col lege of 
Medicine, Univ. of Florida, Gainesville, Florida 
Peripheral vascular resistance has been re- 
ported to increase both under the influence of 
clinical amounts of ouabaine (Ou) and cyclopro- 
pane (Cy). Since Cy is capable of enhancing the 
effect of epinephrine (E) on smooth muscle 
(Gravenstein, et al. J. Pharm. Exp. Therap. 129:4 
1960) both Ou 200, 60 and 20 mcg/Itr and Cy GO% 
in oxygen were compared in isolated strips of 
rabbit aorta as to their effect on the contrac- 
tions produced with E. The 3 x 20 mm. helically 
cut strips of aorta were mounted under | gm. 
tension in a 34 ml bath of Locke solution kept at 
34.5°C. Epinephrine 0.1; 0.3; 1.0; 3.0; 10.0; 
and 30.0 mcg were added to the bath in sequence 
according to a strict timetable alone or together 
with Ou or Cy, The strips were used as their own 
control, i.e. equal numbers were tested with E 
alone first as were tested with Ou plus E first, f 
followed by Ou plus E or E alone respectively. 
Both Cy 40% and Ou 200 mcg/Itr markedly enhanced 
the contractions produced with E 0.1; 0.3; and 
1.0 mcg/34 ml bath. For these doses the dif- 
ference between Ou + E or Cy + E as compared to E 
alone was statistically significant with 
p< 0.001. The effect disappeared with the higher 
dosages. in the effects on rabbit aorta strips 
and their response to E, no difference between Ou 
and Cy could be seen in the concentrations used 
here. Qu 60 mcg/Itr was less effective than 
200 mecg/Itr. 20 mcg/Itr Ou had no effect. 
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SIMPLE ANTHROPOMETRIC INDICES OF BODY FATNESS 
AND HEART SIZE. Richard S. Gubdner.#+ Diagnostic 
Services Division, Equitable Life Assurance 
Society of the U.S., New York, N.Y. 

Standards of weight, based on sex, height, and 
age, do not accurately reflect adiposity due to 
great variations in body frame. A simple gauge 
of body fatness is provided by the index: 

height (inches) mims waist (inches). 
In males height is measured in shoes, in females 
without shoes, The usual adult range is from 30 
(representing moderate obesity, approximating 15% 
overweight), to 40 (representing approximately 
10% underweight). Values appreciably below 36 
indicate obesity. The "perfect 36" is a familiar 
American expression in another connotation, and 
may be adapted as a simple gauge for the public 
to keep in mind, rather than tables of height and 
weight requiring the use of scales, The most 
widely used index of heart size is the transverse 
diameter of the heart in relation to standards of 
weight and height. Values exceeding 10% above 
the predicted are suggestive of cardiac enlarge- 
ment. The width of the neck shadow in the chest 
x-ray corresponds closely to 10% above the pre- 
dicted cardiac transverse diameter, and may be 
used as a reference index to determine cardiac 
enlargement in lieu of prediction tables. Since 
the neck lies in the same plane as the cardiac 
shadow, projection enlargement of the heart and 
neck shadows is similar. This index is useful 
when measurements of weight and height are not 
available, and is particularly applicable for 
the evaluation of heart size in miniature roent- 
genograms, 


A SIMPLE LINEAR SYSTEM TO QUANTITATE HYDROGEN 
AT A PLATINUM ELECTRODE. by Edward S. Hyman , 
New Orleans, La. 

Clark's introduction of hydrogen gas as a 
tracer in intracardiac catheterization has led 
to a need to quantitate the gas at the intra- 
vascular electrode. Should the equation 
Hp S2oH* + 2e be registered potentiometrically, 
log pHp will be proportional to millivolts, 
much like log H’ (or nt and the oxidation 
potential (related bye). This system is at 
best very difficult to quantitate in vivo. 
Should one load the half-cell with a low 
impedance circuit and measure electron 'flow' 


-bV instead of ‘pressure’, the 

relation Ho->2e is linear. 
= A transistor is a low im- 
= 


pedance current amplifier. 

.This simple circuit gives a 

linear output over wide 
ranges. The slope varies with the component 
values. The electrodes are not polarized and 
drift is minimal. Preliminary in vivo studies 
show aortic blood to be 20-50% saturated with 
various inhalations of hydrogen. Upon IV 
injection of hydrogen saturated saline, the 
area under the recorded curve is proportional 
to the volume injected. Early observations 
indicate that hydrogen as a tracer can not 
only be timed, but also be quantitated at an 
intravascular or intracardiac electrode for 
indicator dilution studies. 


SOUTHERN SECTION 


EFFECT OF HYPERTENSION ON FORMATION 
OF ATHEROSCLEROTIC LESIONS IN HOST 
AORTA, HOMOGRAFTS AND DACRON GRAFTS, 
M. R. Holman, * G. C. Morris, Jr. ** and 


M. E. De Bakey.* Cora and Webb Mading Dept. 


of Surgery, Baylor U. College of Medicine, 
Houston, Texas. 

A group of 25 dogs was studied for 3 to 15 
months to determine the combined effect of hyper- 
tension and hypercholesterolemia on the forma- 
tion of atherosclerotic lesions. In each animal 
p31 thyroid ablation, renal artery constriction 
and carotid artery ligation were performed, and 
the animals were given a high cholesterol diet 
and methimazole. Six animals served as controls 
with intact aortas, 10 had a segment of abdominal 
aorta replaced with a dacron graft and 9 hada 
segment of abdominal aorta replaced with freeze- 
dried homograft. The results of this experiment 
showed that hypertensive animals tended to show 
atherosclerotic lesions earlier and at lower 
cholesterol levels than normotensive dogs. It 
also showed that preserved homografts tended to 
have lesions earlier and more extensively than 
host aortas, and that dacron grafts were more 
resistant to atherosclerosis. 


EFFECT OF A MONAMINE OXIDASE INHIBITOR ON CORO- 
NARY FLOW IN ANGINA PATIENTS, P. C,. Johnson, 
Dept. of Medicine, Baylor U, College of Medicine 
and Radioisotope Laboratory, Methodist Hospital, 
Houston, Texas, 

Recent observations in animals have shown that 
monamine oxidase inhibitors effect heart muscle 
and coronary circulation, Clinical observation 
shows that these drugs decrease anginal symptoms 
but do not improve the exercise electrocardiogram, 
Since these drugs create euphoria their use in 
angina may be hazardous if increases in coronary 
flow are not produced, Using a radioactive sur- 
face counting method to estimate myocardial blood 
flow and cardiac output in 14 patients with an- 
gina pectoris, we have found myocardial blood flow 
is reduced significantly (pG05) in angina even 
prior to infarction. Mean percent myocardial 
blood flow in angina is 1,8t0,2% of cardiac out 
put. (Normal 5,8+0,2%) The administration of 
phelzine for three weeks decreased anginal symp- 
toms and increased mean coronary flow to 1,0t0.4%, 
P.E.T.N. increased flow to 3,2t0.5%, Both drugs 
given simultaneously increased coronary flow to 
1.5+0.4%, All changes are significant statis- 
tically. pg@,05. Phenelzine did not produce sta- 
stically significant increases in cardiac output. 
We conclude that monamine oxidase inhibitors in- 
crease myocardial blood flow of angina patients 
and that this effect is enhanced by the use of 
nitrates, 
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EVALUATION OF A COMPUTER METHOD OF OBTATNIN 
AORTIC BLOOD VELOCITY CURVES FRO! THE, AORTIC 
PULSE. W. B. Jones and J. B. Griffin , VA Hospi- 
tal and Med. Coll. of Ala., Birmingham, Alabama. 
The probe of an electromagnetic flow meter was 
placed on the ascending aorta of five dogs. Aor- 
tic blood pressure was obtained from the same are- 
@. This pressure signal was fed into a simple 
computer circuit designed to solve a modification 
pf the Navier-Stokes equation. The output of this 
circuit was taken to be proportional to flow and 
was compared directly with that obtained from the 
electromagnetic flow meter. The peak amplitudes 
fnd the stroke volumes (represented by the area 
ynder the curves) as obtained simultaneously by 
the two different methods were compared. Each 
fog was bled, transfused, given methoxamine and 
fitroglycerine to produce a wide variation in 
troke volume and blood pressure. A correlation 
sottiaiont of .92 was obtained from 350 paired 
troke volume values. Thus, it appears that ina 
ide’ variety of conditions, stroke volume may be 
erived from the aortic pressure pulse by the com- 
uter technique. The system is easily applicable 
© unanesthetized man. 


URINARY CORTICOSTEROID PATTERNS IN NORMAL SUB- 
JECTS BEFORE AND AFTER ADMINISTRATION OF ACTH. 
Ludwig Kornel and S.R, Hill, Jr. Univ. of Ala. 
Med, Center and V.A.H., Birmingham, Ala. 

To gain more information regarding the met- 
abolism of corticosteroid paper chromatographic 
patterns of endogenous urinary alpha, beta- un- 
saturated and alpha-ketolic steroids were deter- 
mined separately in the free, glucuronide and pH 
1 hydrolysable fractions, In the free fraction, 
along with cortisol (F) and cortisone (E), a com- 
pound with the characteristics of tetrahydro- 
cortisol (THF) was found in measurable concen- 
trations in the majority of specimens. In the 
fraction released by beta-glucuronidase hydrolysis 
along with the major components - tetrahydrocorti- 
sone (THE), tetrahydrocortisol (THF) and tetra- 
hydrocorticosterone (THB), a compound with the 
characteristics of unreduced cortisol (F) was 
found in 11 out of 19 specimens, In the fraction 
obtained after mild acid hydrolysis at pH l a 
compound with characteristics of THF was invari- 
ably present in all specimens, The mean ratio of 
THF in this fraction to the sum of THF and THE 
in the glucuronide fraction was 1:15, After ACTH 
administration the ratio of F to E, the compounds 
found in almost equal amounts under normal condi- 
tions changed significantly toward a preponder- 
ance of F, Moreover, the increase in concentra- 
tions of the free compounds was much greater than 
that of the conjugated metabolites, In the glucu- 
ronide fraction, along with an elevated THF/THE 
ratio an increase in the excretion of THB and THA 
was found, which was relatively greater than that 
of the corresponding 17-hydroxylated compounds, 


The concentrations of THF relesged by mild acid 
hydrolysis were not substantially increased, 
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TENSION DEVELOPED BY PAPILLARY MUSCLES FROM HYPER- 
TROPHIED RAT HEARTS. Andrew Kerr, Jr.,**Alan R. 

iambattis' VA Hospital 
and Department of Medicine, State University of 
New York, Syracuse, N. Y. 

To determine whether, in certain aspects, hy- 
pertrophied heart muscle behaves differently from 
normal heart muscle simple observations were per- 
formed. Hypertrophy of the left ventricle in 
white rats was accomplished by placing a con- 
stricting ring about the ascending aorta. Papil- 
lary muscle strips from hypertrophied left ven- 
tricles of 17 rats were tested for tension deve- 
loped in response to electrical stimulation in a 
perfused, oxygenated, isometric muscle chamber. 
The maximum tension developed was significantly 
greater per unit weight than that developed by 
papillary muscles from normal ventricles. Greater 
tension was also developed by the papillary mus- 
cles from hypertrophied hearts when tested with 
an anaerobic perfusate. Results imply that hyper- 
trophied heart muscle is more effective mechani- 
cally than normal heart muscle. 





CIRCULATORY EFFECTS OF ATROPINE IN NORMAL SUBJECTS 
AND PATIENTS WITH HEART BLOCK, H.D. McIntosh, J.C. 
Sleeper, * H.K. Thompson, de...” and A.M. Weissler’. 
Dept. of Med., Duke University, Durham, N.c. 
Atropinization (2 mgm.I.V.) of young subjects 
results in an increased cardiac output (CO), a 
fall in central venous pressure (CVP), and tachy- 
cardia. The discordant changes of CO and CVP 
could result from 1) vagal blockade of the heart 
or 2) intravascular pooling due to partial peri- 
pheral ganglionic blockade. This study was de- 
signed to elucidate these changes. CO (dye-dilu- 
tion), CVP, arterial pressure, and heart rate 
were determined in 9 patients with acquired com- 
plete heart block before and after atropinization. 
In no case was a significant change in ventricu- 
lar rate, CO, CVP, or arterial pressure observed. 
One patient age 15, with congenital heart block 
was similarly studied. The ventricular rate and 
CO increased 20 beats/min. and 1.2 L./min. re- 
spectively, whereas CVP decreased 2.8 m. Hg. 
Although it is difficult to draw conclusions 
from a comparison of two such dissimilar groups 
with respect to age and activity, the data from 
the acquired block group make a peripheral gang- 
lionic effect of atropine unlikely as a signifi- 
cant cause of decreased CVP in normal subjects. 
The discordant or normal response exhibited by 
the congenital patient suggests the importance 
of the increased ventricular rate or CO in lower- 
ing CVP. 
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THE INHIBITORY EFFECT OF FULL PHASE NEGATIVE PRES- 
SURE BREATHING ON THE RESPONSE OF CARDIAC OUTPUT 
TO ATROPINE IN MAN. H. W. Paley, J. J. Leonard 
G.W.N. Eggers, Jr.*, W. J. deGroot*® and J.V.Warren, 
Dept. of Medicine, Univ. of Texas School of Medi- 
cine, Galveston, Texas. 

Studies by the authors indicate no appreciable 
hemodynamic changes in response to full phase neg- 
ative pressure breathing (NPB) in man. A possible 
explanation for failure of central blood volume 
and cardiac output (CO) to increase in response to 
the marked decrease in central venous pressure was 
noted in the loss of the effect of NPB in veins 
outside the thorax while remaining constant in 
the right atrium. This suggested extrathoracic 
venous collapse due to the aspirating effect of 
decreased intrathoracic pressure during NPB. To 
test this possibility further CO was studied in 
response to atropine during NPB. CO was determined 
by indicator dilution curves using central injec- 
tion of Radioiodinated Serum Albumen and continu- 
ous serial sampling. Observations were made in the 
control state and 2 minutes after giving 2 mg. of 
atropine sulfate intravenously in Group I (9 sub- 
jects) without NPB, and in Groups II (6 subjects) 
and III (4 subjects) during NPB at -10 cm. Ho20 and 
minus 20 cm. Ho0 for 20 minutes respectively. Car- 
diac index increased markedly in response to atro- 
pine in Groups I (1.01 # 0.24; p<0.02) and II 
(1.0 ¢ 0.29; p<0.02) but in Group the response was 
considerably less (0.55 t 0.21; p=0.05). These re- 
sults suggest that NPB at -20 cm. Ho0 inhibits the 
response of CO to atropine induced tachycardia in 
the supine position and represents further evi- 
dence that the aspirating effect of NPB tends to 
collapse extrathoracic veins. 


THE ROLE OF POSTURE IN CARDIAC ADAPTATION TO IN- 
CREASED PERIPHERAL DEMAND. A.M. Weissler, W.H. 
Roehll,* and R.G. Peeler.* Depts. of Medicine, U. 
of Texas, Galveston, and Duke Univ., Durham, N.C. 

Previous studies have demonstrated a diminished 
response to pharmacologically induced increases 
in cardiac output (C.0) in the upright posture. 
The present work was undertaken in an attempt to 
study postural effects on cardiac responses dur- 
ing physiologic and pathologic increases in car- 
diac demand. The relationship of the oxygen con- 
sumption (02C) to the C.0, (dye dilution) was 
studied in 5 normal individuals at rest and fol- 
lowing 3 min. of leg exercise in supine and 60° 
head-up tilt positions. In the supine position, 
in the range of 0pC from 115 to 495 ml/min/i#¥, a 
linear relationship between C.0,and OpC was ob- 
served. When the subjects were in the upright 
posture, a decrease in C.0,relative to OpC in the 
range of 26 to 32% below recumbent values was not- 
ed (P¢.01). The effect of posture on the C.0. and 
OoC was studied in 8 patients with hyperdynamic 
circulatory states in the absence of clinically 
evident cardiac failure,(4 with hyperthyroidism, 
2 with severe chronic anemia and 2 with arterio- 
venous fistula). Each patient demonstrated a re- 
duction in C.O when tilted to the upright posture 
(averaging 23% below the recumbent mean C.I, of 
4.65, P¢.01), at a time when 0pC increased min- 
imally. 

These findings of a diminished C.Qin the up- 
right posture in various hyperdynamic states are 
of interest in light of the thesis that the cen- 
tral blood volume plays a significant role in de- 
termining the level of cardiac response in indi- 
viduals with normal cardiovascular systems. 
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MYOCAKVIAL METABOLISM STUDIED IN THE ISOLATED 
PERFUSED RAT HEART WITH RADIOISOTOPES. J.C.Shipp 
and L. Opie*. Depat. of Medicine, U. of Florida 
Gainesville. 

This approach permits a direct study of the 
uptake and cellular fate of a particular sub- 
strate. The uptake of free fatty acid and glu- 
cose, lactate production, residual and labeled 
heart glycogen and the amount of label appearing 
in CO2 and in tissue fatty acids were measured. 
When present alone, the uptake of glucose-u-Cl4 
and of palmitate-1-Cl4 is a linear function of 
concentration over the physiologic range. Each 
is promptly oxidized to COg. Glucose is incor- 
porated into glycogen and a significant fraction 
appears as lactate. Palmitate is also present 
as tissue fatty acids. When combined, fatty 
acid (0.4 mM) is oxidized in preference to glu- 
cose (5 mM); under these conditions more glucose 
is converted to glycogen and the total cardiac 
glycogen is higher. The results indicate the 
readiness with which the myocardium utilizes both 
glucose and fatty acids and suggest that fatty 
acids are preferentially oxidized. This glucose 
sparing effect of fatty acids provides an expla- 
nation for the increase in cardiac glycogen mown 
to occur with fasting and with untreated diabetes 


THE EVALUATION OF PERIPHERAL VASCULAR FLOW WITH 
RADIOISOTOPES. J. Whitley, R. Witcofski* and M. 
Conrad*. Depts. of Radiology ani Slology ani 
Pharmacology, Bowman Gray School of Medicine, 
Winston-Salem, North Carolina. 

The purpose of the study was to establish 
normal values for isotopic transit times from ab- 
dominal aorta to knees and to compare the results 
with standard tests such as skin temperature and 
toe venous occlusion plethysmography. The radio- 
active material was administered intravenously in 
a short bolus and the transit times from the 
umbilicus to the knees measured with 3 matched 
scintillation probes and chart recorders. 
Twenty-three asymptomatic subjects (range of 7 to 
81, mean age 3) were tested in a control state 
and after oral ethanol. The mean transit time 
expressed in heart beats was 9.7 # 5.7 for all 
subjects with a mean of 7.2 / h.0 for those 
below age 0 and a mean of 13.3 / 6.8 for those 
above age 0. Thirteen subjects were given oral 
alcohol after a control test. There was a con- 
sistent increase in skin flow as measured by toe 
plethysmography and skin temperature studies. 
There was no consistent change in transit time; 
however, the patient's reaction to venipuncture 
sometimes minimized the vaso-dilatory effect of 
the alcohol. The transit time from the aorta to 
the knees appears to have no direct correlation 
with absolute flow measurements obtained with the 
toe plethysmograph. 
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RTERIAL CONSTRICTOR RESPONSE TO DIVING IN THE 
E/L (PHOCA VITULINA). J. W. Wood*, William L. 
Mitchell*, H, V. Murdaugh, Jr., and Bodil 
Sehmidt-Nielsen*, Mt. Desert Island Biol. Lab., 
alisbury Cove, Maine. and Dept. of Med., Univ. 
of Ala. School of Med., Birmingham, and Dept. of 
“oology. Duke University, Durham. 

The diving mechanism of the seal is composed 
of two parts, a reflex bradycardia and an arter- 
ial constriction involving the blood flow to 
muscle beds. flippers, gut, and possibly the kid- 
ney. Since atropine will block the reflex brady- 
cardia of diving, its effect on the arterial con- 

trictor response was studied. Blood obtained at 
4 minutes of normal under water dive was oxygen- 
atec, and lactic acid concentration was not 
changed. If the seal had been atropinized, a de- 
crease in oxygen saturation and an increase in 
lactic acid concentration occurred at 4 minutes. 
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This demonstrated that atropine blocked the ar- 
terial constrictor response with the muscle beds 
perfused with blood during the atropinized dive. 
Exogenous creatinine and PAH clearances were per- 
formed during 10 minutes normal under water 
dives. Urine flow stopped during diving. 
lowing the dive GFR and PAH clearance returned to 
normal in a step wise fashion over 4 to wv mi- 
nutes. Urine concentration and urine sodium con- 
centration dropped progressively during the first 
few minutes after the dive with a brief diuresis 
occurring. The data was consistent with cessa- 
tion of GFR and renal blood flow during normal 
diving. Atropine could prevent these renal 
changes. The data demonstrated that atropine 
blocked both parts of the dive response in the 
seal and that the kidney is involved in the 
arterial constrictor response. 
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CENTRAL NERVOUS SYSTEM 


ALTERATIONS IN CSF AND SERUM OSMOLALITY AND ELEC- 
TROLYTE CONCENTRATIONS AFTER INTRAVENOUS UREA AD- 
MINISTRATION, D. D. Odom*, J. W. Cecil*, L. L. 
Hill and R. D. Leachman. Depts. of Pediatrics and 
Medicine, Baylor College of Medicine, Houston, 
Texas. 


The reduction of CSF pressure by the admin- 
istration of I. V. hypertonic urea is a well 
known phenomenon. Previous investigators have 
correlated the fall in pressure with the difference 
in concentration of urea in blood and CSF. The 
present studies were carried out in dogs to 
determine simultaneous blood and CSF concen- 
trations in terms of total osmolality, sodium, 
chloride and urea at various time intervals dur- 


ing the pressure reduction resulting from rapid 
infusion of urea. CSF samples and pressure 
recordings were obtained by means of a catheter 
in the cysterna magna. A rapid rise in serum 
osmolality occurred correlating closely with the 
elevation of BUN. In contrast, the CSF osmo- 
lality increased gradually. The differences in 
osmolality between blood and CSF correlated 
with the differences in urea concentrations be- 
tween the two fluid spaces and appeared to be 
responsible for the CSF pressure reduction. 
Sodium and chloride changes were small and 
inconsistent, and contributed little to the os- 
motic gradient between blood and CSF. 


GASTROINTESTINAL AND LIVER 


PYRIDOXAL PHOSPHATE METABOLISM IN 
LIVER INJURY. M. Asada*‘and M. Mitsumori* 
(intr. by J. T. Galambos) Dept. of Medicine, 
Emory Univ. School of Medicine, Atlanta. 

In the rat liver pyridoxal phosphate (PALP) 
is decreased to about 70% of normal 48 hours 
after acute CCl, poisoning. In vitro study showed 
that this decrease is due to impaired PALP 
synthesis in the liver rather than increased 
degradation. The rate of PALP synthesis from 
pyridoxine or pyridoxal by the damaged liver 


was increased by addition of ATP. Serum PALP 
of rats and rabbits with acute CCl, damage was 
found to be increased,while in chronic damage 
no significant change was observed. The normal 
rise of serum PALP following pyridoxine 
administration was depressed by CCl4. 

The normal increase of serum PALP fol- 
lowing iV administration of pyridoxine (1 mg., 
1 kg) was also depressed in patients with liver 
disease. This depression is most marked in 
patients with severe cirrhosis and hepatoma. 
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COLLOIDAL CHROMIC PHOSPHATE M@THOD FOR ESTIMATING 
HEPATIC BLOOD FLOW, Jay N, Cohn,* Thomas E, 
Liptak,* and Edward D, Freis,** V, A, Hospital 
and Georgetown University, Washington, Bs Cc. 
Although Dobson in 1953 introduced P. 
labeled colloidal chromic phosphate for deter- 
mining hepatic blood flow, comparison of results 
obtained by this method with those by the Fick 
principle using BSP and studies of hepatic 
extraction ratios of the colloid man have not 
been reported, Tracer doses of P22 labeled 
colloidal chromic phosphate were injected during 
constant BSP infusion and serial arterial and 
hepatic vein blood samples obtained. Blood 
volume was measured with T-1824, Ten determina- 
tions were carried out in 6 hypertensive subjects. 
The extraction ratio of P22 varied from 33% to 
92% (average 59%). Hepatic blood flows calcula- 
ted from the colloid disappearance rate constant 
were consistently lower (average 37%) than siml- 
taneous determinations by the BSP method. When 
corrected for incomplete extraction, 7 values 
fell within 6% of the BSP result and average 
deviation for all 10 was less than 10%. Using 
the average extraction ratio, the average devia- 
tion was 22%, In 4 patients studied after IV 
guanethidine, blood flow changes determined by 
ths 2 methods were nearly identical when the 
Pp?* extraction ratio was used, When no ratio or 
an "average" ratio was used results agreed close- 
ly in only 2 patients, These results suggest 
that, because of the variability of extraction 
ratios of commercial colloidal chromic phecyha}?, 
use of the peripheral disappearance rate of P. 2 
as & measure of hepatic blood flow will give 
close agreement with the BSP method only if siml- 
taneous extraction ratios are determined. 


ALCOHOL AND HEPATOCELLULAR INJURY. 
J. T. Galambos, J. Shanks*and M. Asada*, Dept. of 
Medicine, Emory Univ. School of Med. , Atlanta. 

It is claimed and generally accepted that 
alcohol will injure the liver in the presence of 
hepatocellular disease, The evidence for this is 
remarkably meager. To examine the relation- 
ship between alcohol and liver cell injury, we 
administered 5 groups of individuals IV 0.5 ml. 
95% ethanol/kg. in 30 min. Serum-glutamic 
oxalic transaminase (SGO-T), serum glutamic 
pyruvic transaminase (SGP-T), lactic dehydro- 
genase(LDH) and sorbitol dehydrogenase (SDH) 
were measured prior and after the infusion. Bload 
was obtained at 24,17,0 hrs. prior and just after 
the administration of ethanol and 2, 4,7, and 24 
hrs. following the termination of the infusion. 
All specimens were collected in an identical 
manner; the serum was separated and stored at 
-20°C within 2 hrs. after the blood was obtained. 
The presence or absence of liver disease was 
determined clinically, by conventional liver 
function tests, and liver biopsies, Subjects are 
classified in groups of normal liver, cirrhosis, 
fatty liver, acute viral hepatitis, and nonspecific 
liver injury. The 5 groups are subdivided into 
alcoholic and non-alcoholic subjects. Our data 
based so far on 60 series of 480 enzyme deter- 
minations including 16 series in viral hepatitis 
showed a significant increase in one series only. 
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JAUNDICE STUDIED BY CHOLEDOCHO-CAVAL 
ANASTOMOSIS. C. T. Fitts* and William A. Neely, 
Department of Surgery, University Medical Center, 
Jackson, Mississippi. 

In order to study the effect of high levels of serum 
bilirubin in dogs without obstruction, operations were 
performed so that theoretically all of the bilirubin 
excreted by the liver was regurgitated directly into the 
blood stream. In 12 dogs the common duct was anasto- 
mosed to the vena cava end to side. In 5 other dogs the 
common duct was ligated. Six of the 12 anastomosed 
dogs survived two weeks or longer, the most common 
cause of death being perforated duodenal ulcer. 
Bilirubin levels in the anastomotic group rose to a peak 
average value of 19 mg. per cent. Bilirubin levels of 
the obstructed group rose to a peak average value of 
6.4 mg. per cent (P< .05). Alkaline phosphatase rose 
to high levels in both groups almost immediately. NPN, 
thymol turbidity and hematocrit showed no significant 
change in either group. Indirect bilirubin appeared in 
the urine in contrast to findings of other workers. 1. 
The marked difference in bilirubin levels obtained in the 
two groups together with the similarity of the alkaline 
phosphatase levels in both groups indicates a fundamental 
difference in the mechanism of excretion of these two 
substances by the liver. 2. Peptic ulceration occurred 
frequently in the anastomotic group. The reasons for 
this are not entirely clear. 3. Indirect bilirubin 
appears in the urine of jaundiced dogs as measured by 
the method of Malloy and Evelyn. 


HEPATIC INACTIVATION CF FIBRINCLYSIN. Paul U. 
Gerber*, Paul W. Boyles, william H. Meyer*. 
Miami Heart Institute, and University of Miami, 
School of Medicine, Miami, Florida. 

Clinical observations indicate increased 
fibrinolysis in patients with liver disease with- 
out. alteration in plasma inhibitors. The role of 
the liver in the inactivation of the fibrinolytic 
system was studied in six dogs with a previously 
induced reverse torta-ccval shunt. hepeated doses 
of varying concentrations of human or bovine 
fibrinolysin, or a mixture of streptokinase, 
activator and human fibrinolysin were infused 
directly into the portal vein of this unique 
animal preparation. Serial bleoc samples were 
taken from the hepatic vein end a systemic vein 
with each infusion. Fitrinolytic activity was 
determined by measurements of the area lysed on 
heated fibrir plates, antigen-antitody reaction 
on gel agar diffusion plates, fibrinogen levels 
and casein assays. Concomitant determinations of 
prothrombin times, prothrombin, Factors V and Vil, 
serum complement and transaminase were performed. 
Significant gradients in the fibrinolytic and pro- 
teolytic ectivity between hepatic and systemic 
venous tlood were observed during and immediately 
after the infusion of fibrinolysin. The difference 
in activity vas obliterated one hour after the 
infusion of the enzyme. A minimum amount of 
fitrinolysin was recnired to demonstrate 
circylseting activity. These findings indicate 
that tne liver is a site for the rhysiological 
inectivation of fitrinolysin in addition to the 
known inhibitors of the blood. 
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PHRENICALLY INNERVATED DIAPHRAGMATIC 
SEGMENT AS A SUBSTITUTE LOWER ESOPHAGEAL 
"INTRINSIC" SPHINCTER. P. R. Ingram and W. H. 
Muller, Jr., Dept. of Surg., University of Virginia 
Hospital, Charlottesville, Virginia. 

The following procedure was designed to restore 
lower esophageal competence and prevent reflux 
esophagitis when the junctional esophageal segment 
has been removed or disturbed functionally. In 29 
animals, the distal 4 cm. of the esophagus was re- 
sected and a mucosal anastomosis was performed be- 
tween the esophagus and stomach through the hiatal 
canal. A diaphragmatic flap, containing the left cru- 
ral phrenic nerve branch, was rotated around the mu- 
cosal anastomosis and interposed between the muscle 
of the esophagus and stomach. Phrenic branch stimu- 
lation resulted in isolated contraction of the flap. 
Esophagitis was produced in 4 control animals by re- 
section of the lower esophageal segment. Esophago- 
scopy was performed in all animals. Fourteen animas 
reoperated upon and sacrificed at 1-8 months, had 
viable flaps which responded to stimulation; in 10, 
there was no esophagitis and complete closure of the 
junction occurred with nerve stimulation; 2 displayed 
healed esophagitis and 2, frank esophagitis. Of 15 
remaining animals alive at 1-12 months, 13 exhibit no 
esophagitis and esophagitis is present in 2. Complete 
closure of the junction with each respiratory cycle 
and with phrenic branch stimulation is associated with 
absence of esophagitis. Resolution of esophagitis fol- 
lowed a flap procedure in 1 control animal. 


ABSORPTION OF 1231 LABELED TRIOLEIN FOLLOWING IN- 
TRADUODENAL ADMINISTRATION: THE EFFECT OF VARIA- 
TIONS IN INFUSION RATE. James H. Johnson,* David 
A. Giordano,* Edward E. Owen and Malcolm P. Tyor, 
Duke Univ. Medical Center and VA Hospital, Durham, 
N. C. : 

We have previously reported that the intraduo- 
denal infusion of a lipid emulsion, containing 
7131 labeled triolein at a rate of 3.0 ml./min. 
to normal subjects results in an increased % fecal 
radioactivity as compared with oral administration, 
The present study compares results obtained after 
several infusion rates. The 1131 triolein emul- 
sion was infused intraduodenally at a rate of 
15.8 (6 subjects), 1.6 (8 subjects), and 0.8 (4 
subjects) ml./min. Infusion rates of 15.8 and 
3.0 ml./min. yielded similar values for 72-hour 
fecal radioactivity, 17.9 t 6.7% and 22.8 * 12.5%, 
respectively (p =>.5). A significant reduction 
in mean fecal radioactivity was evident when the 
tagged triglyceride was introduced at a rate of 
1.6 mie/mine, 10.6 t 7.5% (p =<0.05). Fecal 
values approaching those seen after oral admini- 
stration of I131 triolein (< 5.0%) have been ob- 
tained with a further reduction in flow to 0.8 
ml./min., 6.2 t 2.3%. Blood radioactivity mea- 
sured from 1 to 6 hours showed similar relation- 
ships. The present observations indicate that 
the induced defect which follows the intraduodenal, 
administration of I131 triolein at a rate of 3.0 
ml./min. is not enhanced by a 5-fold increase in 
infusion rate. Although the defect is signifi- 
cantly reduced when the labeled triglyceride is 
introduced at a rate of 1.6 ml./min., optimum 
digestion and absorption of 1131 triolein appears 
to be dependent upon an intraduodenal infusion 
rate of less than 0.8 ml./min. 


Robbing*, June Dawson* and B. I. Hirschowits. U. 
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BILIRUBIN PIGMENTS A AND B IN JAUNDICE. Prosper 
G. A. Jardin*, William D. Davis and Myrton F. 
Beeler.* Section on Gastroenterology and Dept. 
of Pathology, Ochsner Clinic and Ochsner 
Foundation Hospital, New Orleans 

Serum from 21 patients with jaundice of 
various etiologies was analyzed for percentages 
of bilirubin pigments A and B (the azo deriva- 
tives of bilirubin mono- and diglucuronides) to 
determine the diagnostic usefulness of the pro- 
cedure. The method included diazotization of 
serum, extraction of pigments, paper chroma- 
tography and analysis with a recording scanner 
and integrator. Serum from all patients with 
post-hepatic obstructive jaundice produced a 
greater percentage of pigment B than the serum 
of patients with hepatitis. Two patients with 
Rotor type familial idiopathic jaundice fell 
into the range seen in hepatitis. The range in 
patients with metastatic carcinoma and sickle 
cell anemia overlapped the previous groups. 
Procedural difficulties included diazotization 
of some unconjugated bilirubin, incomplete 
pigment extraction, poor sensitivity and 
reproducibility. The procedure is useful 
diagnostically but not ready for adoption by 
routine laboratories. 


weer x 


EVALUATION OF THE GASTRIC Na:H EXCHANGE MECHANISM 
USING HISTAMINE AND DIAMOX. D. W. Powell*, R. W. 


per ry 


of Ala. Med. Center, Birmingham, Ala. 

In @ previously proposed theory, two inter- 
related gastric secretory mechanisms were seen 
as (i) the secretion of (Na+K) Cl in water from 
which (2) an exchange of Na* for H* occurs. To 
test the latter, 31 studies were done in 8 
unanesthetized dogs equipped with esophagostomy 
and gastric cannula. In each study i2 
consecutive 15 minute gastric juice samples and 
3 blood samples (0, 90, and i160 minutes) were 
collected during a constant |.V. infusion of 
| mg. histamine base/hour. This basic controi 
study was modified in 2 ways - by the |.V. 
injection of | Gm. of Diamox either immediately 
before (D-H) or half-way through (H-D) the 
histamine infusion. Gastric juice and plasma 
were analyzed for [H+], [Nat], [kt], [C17] and 
osmolality. A steady state of maximal effect 
with histamine was found from 45 minutes through 
180 minutes. Diamox (either D-H or H-D) reduced 
gastric [H+] by 50 mEq/L and increased [Nat] by 
44 mEq/L, leaving osmolality and [Ci"]reiatively 
unaffected. The effective Ht:Na* exchange 
(H/H+Na) fell from 96% to /0%, and the output of 
Na, (i-e. V.Na) increased by 100% despite a 
65% fall in volume of gastric juice. The 
reciprocal Na:H changes without change in Ci~ 
or osmolality lend support to the concept of an 
Na:H exchange responsible for regulation of 
gastric [H*] while the rise in V.Na denies the 


possibility of a 2-component theory of [H*] 
egulation. 
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THE LETHAL FACTOR IN ACUTE HEMORRHAGIC PANCREATI- 
TIS. M. S. Rittenbury and A. Mounter (intr. by R. 
Egdahl). Surgical Research Laboratories, Dept. of 
Surgery and Dept. of Biophysics, Medical College 
of Virginia, Richmond, Va. 

A lethal factor has been found in the perito- 
neal fluid, pancreatic venous blood and thoracic 
duct lymph collected sterilely from dogs in which 
acute hemorrhagic pancreatitis had been previous- 
ly induced by an intra-ductal bile-injection 
method. The peritoneal fluid contains the great- 
est concentration of this factor, and when injec- 
ted intraperitoneally or intravenously it is le- 


SOUTHERN SECTION 


thal to dogs, rabbits, rats and mice. To date, 
studies have shown that this toxic material is 
unaffected by ether extraction or Seitz filtra- 
tion, but it is destroyed by both chemical and 
physical protein-denaturing procedures, including 
heat. The lethality is not dependent upon the 
presence of abnormal heme pigments or residual 
proteolytic activity in the fraction being stud- 
ied at the time of injection. These studies sug- 
gest that a highly toxic polypeptide is present 
following the induction of acute hemorrhagic pan- 
creatitis in dogs. 


HEMATOLOGY 


OBSERVATIONS ON APPARENT AND REAL COAGULATION 
DEFLCTS INDUCED BY COUMARIN-TYPE DRUGS. 
Spencer S. Brewer, Jr. Piedmont Hosp., Atlanta,Ga. 
Determinations of the "prothrombin time" (PPT) 
(utilizing Owren's Thrombotest reagent with tech- 
nic modified for Clot-Timer Use) and the thromb- 
elastographic pattern (TG) were made on fresh 
citrated plasma of normal persons for reference. 
Next, studies were done with a variety of clinic- 
ally significant hemostatic defects (exclusive of 
vascular defects) with the expected results: a 
definitely abnormal TiG pattern in each instance. 
Any induced coaguletion defect of clinical signif- 
icance shoulc likewise be reflected by an abnormal 
TSG since this is the documentation of a sensitive 
measurement of the gross phenomenon - coagulabil- 
ity. In this context the PPT at best represents a 
system of controlled artefacts with questionable 
relationship to in vivo coagulebility. The major 
study was then undertaken to compare the (1) TiG 
with the (2) Thrombotest results and the (3)One- 
Stage PPT (as performed routinely in the clinical 
lab) in 100 patients on short and long-term thera- 
py with a coumarin-type drug. Results indicate 
that the prolongation of the r value alone in the 
THG does not constitute significant anticoagula- 
tion. Prolongation of the r and k values is prob- 
ably ideal. These induced abnormalities plus the 
narrowing of the ma value reflect a dangerous 
state of anticoagulation. In this series some 
patients who were supposedly hele in good anti- 
coagulant range by the routine lab PPT showed only 
slight r prolongation. Overdosed patients were 
easily recognized by their TEG whereas the routine 
lab PPT dic not consistently reflect this state. 
Conclusion: the routine PPT is not an adequate 
test for the control of anticoagulant therapy. 


)IURNAL VARIATION IN PLASMA FIS3RINOG=N LEVELS AND 
SUGLORULIN ACTIVITY IN NORMAL, DIABETIC AND 
CIRRHOTIC SUBJECTS. George C. Hajjar* and 
Kenneth M. Moser, Devt. of Med., Georgetown U. 
Med. School, Washington, D.C. 

Potent fibrinolytic agents designed for the 
therapy of human thromboembolism have been de- 
veloped recently. Proper use of such agents re- 
quires accurate definition of their influence 
upon plasma coagulation factors and fibrinolytic 
activity. Such definition is possible only when 
the range of spontaneous variation in these para- 
meters is known. Plasma fibrinogen (method of 
Reiner) and fibrinolytic activity (euglobulin 
lysis) were determinei in 17 normal subjects, 11 
patients with Laennec's cirrhosis and 9 with dia- 
betes mellitus. Blood samples were obtained 
before breakfast and 3 and 5 hours leter. The 
mean fibrinogen values in the normal group re- 


THE PRESENCE OF A FIBRINOLYTIC ENZYME 
ASSOCIATED WITH HUMAN AND DOG MAST CELLS. 
Norman Ende and Joseph V. Auditore. Clinical 
Laboratory, VA Hospital and Vanderbilt 
University, Departments of Pathology and 
Pharmacology, Nashville, Tennessee 

During an investigation using KSCN ex- 
tracts and whole tissue fragments on fibrin 
plates, a fibrinolytic substance was encoun- 
tered in a human spleen with many mast cells 
and a known high concentration of histamine 
and heparin. A control of 24 histologically 
normal human spleens, containing one or less 
mast cells per high power field, showed con- 
siderably less fibrinolytic activity. 

Fifteen dog tumors obtained from skin 
and subcutaneous tissue were tested by a 
similar method. Three of these tumors were 
mast cell tumors and showed lysis on both 
heated and unheated fibrin plates. Some of 
the other 12 tumors which were not classified 
as mast cell tumors produced some activity 
on the unheated plate but none of the 12 
showed activity on heated plates. 

A lesion from the lip of a cat, considered 
inflammatory and containing many mast cells, 
also had some lysis on the heated fibrin 
plate. 

Intracellular distribution studies of a 
dog mast cell tumor revealed a substance 
capable of lysing heated fibrin plates through- 
out all the tissue fractions. Tissue acti- 
vator activity was found to be highest in the 
microsomal fraction. 


mained stable at all intervals, while the euglob- 
ulin lysis time shortened at 3 and 5 hours. 
Cirrhotic and didbetic subjects followed the same 
vattern as the controls, but two quantitative 
differences were observed: (1) the fibrinolytic 
activity in the cirrhotic group was significantly 
increased and (2) plasma fibrinogen levels were 
significantly elevated in the diabetic group. 
Changes in plasma fibrinogen could not be corre- 
lated with alterations in fibrinolytic activity. 
Wide individual variation in fibrinogen and eu- 
plohbulin velues during the day was encountered 

in all groups. These studies indicate that plasma 
fibrinogen and euglobulin activity exhibit signi- 
ficant diurnal, intragroup and intergroup varia- 
tions. Such variations must be considered when 
the effects of fibrinolytic agents upon coagula- 
tion or fibrinolysis in vivo are assessed. 
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IMPROVED METHOD FOR ERYTHROCYTE GiJUTATHIONE(GSH) 
STABILITY TEST. Wilson J. Kerr, Jr.(intr. by 
Charles M. Huguley, Jr.). Dept. of Medicine, 
Emory Gniversity, Atlanta, Ga. 

The method of choice for the demonstration of 
susceptibility to drug-induced hemolytic anemia 
is the GSH stability test. The method described 
by Beutler is not only non-specific but very 
difficult to reproduce. The alloxan 305 method, 
based on the observations of Lazarow et.al. that 
GSH reacts with alloxan in an alkaline medium to 
produce a complex with an absorption peak at 305 
mwas applied to whole blood by Kay and Mur- 
fitt. Their method has been modified for use in 
the GSH stability test. A number of anticoag- 
ulants were tested in order to find one that 
would permit incubation with acetyl phenyl- 
hydrazine and not interfere with the GSH deter- 
mination. Heparin was found to fulfill these 
requirements and also to enhance the GSH activ- 
ity of the standard as well as the supernate. 
Sodium bisulfite, ascorbic acid and hydroquinone 
were found to similarly enhance the reaction. 
10-°M FeCl3 was found to increase the GSH activ- 
ity. Magnesium, manganese, copper and aluminum 
chlorides did not. The optimum fH is 7.75. Re- 
sults are reproducible and the time of reading 
is not critical during the first 50 minutes. 





ERYTHROKINETICS IN THE APNORMAL HEMOGLOPIN 
SYNDROMMS. Paul R. McCurdy, Dept. of Medicine, 
Georgetown Univ. l.ed. School and D. C. General 
Hospital, ‘fashington, D. C. 

The in vivo synthesis of abnormal hemoglobins 
may be more difficult than that of normal. Com- 
plete erythrokinetics have been measured in 12 
patients with abnormal hemoglobin syndromes and 
partial studies done in more. Parameters de- 
termined include reticulocyte count, REC mass, 
Cr5l red cell survival, locus of red cell des- 
truction, plasma iron turnover rate, and RBC 
Fe?” incorporation. Disorders studied were 
sickle cell anemia (SS, 9), homozygous hemoglobin 
C disease (CC, 1), hemoglobin C-thalassemia di- 
sease (C-thal, 1), SC disease (1), SD disease(1), 
thalassemia minor (2), and a new entity, hemo- 
globin "DC" disease (1). Two patients with SS 
had hypersplenism with splenic destruction of red 
cells detected by external counting. None of the 
remainder had splenic localization of Cr°l and 
many had increased counting rates over the liver. 
The hematocrit did not always accurately reflect 
the red cell mass. In 3 patients with SS, hemo- 
lysis was so rapid (mean cell life 7-9d) that 
7-10 x normal marrow production was insufficient 
to maintain more than the usual low hematocrit. 
In all others, the rate of blood production (0.6- 
5.0 x normal) lagged behind the rate of hemolysis 
(1-8 x normal), It is suggested that marrow pro- 
ducing abnormal hemoglobins may respond less well 
than normal to erythropoietic stimli. 
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ERYTHROKINETIC STUDIES ON LEAD INTOXICATION 
ANEMIA, Sanford Leikin and Gloria Eng. 

(intr, by Edward Adelson), Research Foundation 
of the Children's Hospital of the District of 
Columbia, 

A microcytic hypochromic anemia with normal 
iron stores and a poor response to iron therapy 
sometimes occur in association with lead 
poisoning, 

In order to determine the pathogenesis of this 
disorder erythrokinetic studies were done em 
ploying Cr51 and Fe59 simultaneously on seven 
children, 14 to 10 years, with plumbism and the 
above described hematologic picture, 

The studies showed two distinctive patterns, 
The children with histories of short-term in- 
gestion of lead-containing substance and recent 
onset of acute symptoms showed a hemolytic con- 
figuration as evidenced by shortened erythrocyte 
survival, rapid plasma iron disappearance time, 
increased iron turnover, and increased bone 
marrow activity as determined by the M:E ratio, 
Children with the histories of chronic pica and 
more malignant physical effects showed a hypo- 
functioning kinetic state as demonstrated by 
depressed marrow activity, delayed plasma iron 
disappearance time, low to normal iron utili- 
zation by the erythrocytes, and a minimal 
shortening of erythrocyte survival, 

These results indicate that lead involves 
hematopoesis by more than one mechanism and at 
several levels depending upon the duration of 
toxicity, Initially the more mature erythroid 
forms are effected, As intoxication continues 
the lead primarily involves the marrow erythro- 
poetic mechanism, 


INHIBITION OF THROMBOPLASTIN GENERATION WITH p- 
TOLUENESULFONYL-L-ARGININE METHYL ESTER (TAMe). 
Thomas F. Newcomb and Miriam E. Watson*, Depart- 
ment of Medicine, University of Florida, College 
of Medicine, Gainesville, Florida. 

It has been shown that in the conventionally 
performed thromboplastin generation test (TGT) 
measurable amounts of thrombin are formed, pre- 
sumably from prothrombin in the serum reagent. 
This has not been considered to be of major im- 
portance to the activity generated in spite of 
the fact that thromboplastin generation has 
never been demonstrated in the total absence of 
prothrombin. In the conventional TGT, the reac- 
tion is inhibited by the addition of TAMe to the 
incubation mixture in a concentration of 0.003 M. 
This inhibition is found to act in the first 
stage generating system in addition to that 
caused by carry over into the second stage indi- 
cator (Clotting) system. Addition of accelerin 
(thrombin activated factor V) to the inhibited 
system results in a partial restoration of acti- 
vity. Because TAMe is known to competitively in- 
hibit the conversion of fibrinogen to fibrin by 
thrombin, an assay of thromboplastic activity 
was devised utilizing thrombin hydrolysis of 
TAMe as the end point. In this system which is 
not dependent on the thrombin-fibrinogen reac- 
tion, inhibition was again seen. This supports 
the concept that thrombin or another enzyme with 
similar properties is essential to thromboplastin 
generation as it is now being defined. This may 


act via the conversion of factor V to a more ac- 
tive form, 
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ZINC METABOLISM IN ACUTE INTERMITTENT PORPHYRIA. 


Ray A. Olsson* and Howard E. Ticktin, George 


Washington Medical Division, D.C. General 
Hospital, Washington, D. C. 

Peters et al. have reported excessive urinary 
excretion of zinc in acute intermittent porphyria, 
and implicate excessive body stores of this metal 
in the pathogenesis of this disease. The present 
study, designed to test this hypothesis, was 
carried out in two phases. The urinary excretion 
of zinc was measured in two porphyria patients 
during an attack and in four others during re- 
mission. The four patients in remission were fed 
first 90 and then 180 mg. of zinc sulfate per day 
in an attempt to alter the excretion of porpho- 
bilinogen (PBG) and §-aminolevulinic acid (ALA), 
or to induce an attack. 

Zine excretion was normal both during attacks 
and in remission in all patients but one, who had 
coexisting alcoholic cirrhosis. Significant 
zincuria developed in both the four patients and 
two normal controls during oral zinc administra- 
tion, but no change in PBG or ALA excretion 
occurred. None of the patients had an attack of 
porphyria, despite the fact that zinc was 
continued for four and six months, respectively in 
two patients. 

These findings suggest that zinc metabolism is 
normal in acute intermittent porphyria. 


In vitro METABOLISM OF H3 THYMIDINE. J.R. Rubini, 

S. Keller*, A. Eisentraut*, and E.P. Cronkite. 

V.A. Hospital and Dept of Med., Southwestern Med 
hool, Dallas, Tex., and Brookhaven Nat. Lab., 
ton, N.Y. 

The in vitro metabolism and fate of the DNA pre- 
cursor H3 thymidine, HTDR,(1.88 C/mM) was studied 
in marrow incubation mixtures. Cell prolifera- 
tion was measured by determining the labeling in- 
dices and grain counts of cell autoradiograms made 
from the mixtures at 1 hr Supernatants at 0.5 
and 60 min. were analyzed for labeled and unlabel- 
ed pyrimidine precursors by chromatography and 
spectrophotometry. Cell labeling could readily be 
depressed by adding minute amounts of unlabeled 
TDR to H3TDR initially, demonstrating the small- 
ness of the TDR pool. When TDR was added after 20 
min. to the incubation mixture, no depression of 
labeling occurred. This 20 min. period defines the 
HOTDR “availability time" for labeling and demon- 
strates the rapidity of the TDR pool turnover. 

rnatants at 1 hr. still contained considerable 

HS activity yet failed to label fresh added cells. 

These "used" supernatants contained HSTDR as the 

major H3 conpoyat, and only small amounts of low 

SB. activity H? thymine and H’ thymydillic acid. 

HS water was not formed. The data show that 
dilution of the remaining H3TDR in the "used" 
supernatants by de novo TDR synthesis accounts for 
its inability to label cells. These results 

rt previous in vivo metabolic studies with 

HITDR and permit better interpretation and experi- 

mental design of future in vitro HITDR experiments 
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FOLIC ACID DEFICIENCY IN THE GENESIS OF 
SICKLE-CELL CRISIS. Lawrence E. Pierce* 
and Charles E. Rath. Dept. of Medicine, 
Georgetown U. School of Medicine, Washington, 

A 21 year old Negro male, an outpatient 
with homozygous sickle-cell disease, who had 
been followed at Georgetown Hospital for 9 
years, was observed with unusually severe 
anemia (Hct. 10%) and reticulocytopenia (4%). 
The peripheral blood and hypocellular bone 
marrow aspirate smears were megaloblastic. 
Evidence of accelerated hemolysis was not 
present and Serum B12 assay and Schilling tests 
were normal, Control urinary assay for 
Formiminoglutamic acid (FIGlu) was 5, 8uM/hr 
(normal<0, 5) and 8.8 uM/hr after histidine 
stimulation. After 4 days of 1 mgm/day oral 
folic acid, the hematocrit rose to previous 
normal (20%) and retics to >50% with reversion 
of bone marrow to normoblastic hyperplasia. 
Increased FIGlu was rediscovered 4 months 
after oral folic acid was discontinued, and 3 
months later pre and post-histidine FIGlu values 
were 3,1 and 8.3uM/hr respectively. Folic acid 
again prompted rise of hematocrit from 16% to 
20% and reticulocytosis to 76% with simultaneous 
fall toward normal of urinary FIGlu. FIGlu 
assays on 5 additional outpatients with sickle 
cell anemia have shown similarly significant 
elevations. These data support the concept that 
folic acid deficiency may be an important 
limiting factor in sickle-cell anemia. 


SICKLED ERYTHROCYTES IN DEER. W. Jape Taylor, A. 
P. Richardson, Jr.,* & C. Childress,* Il. 
Kitchen* and W. R. Pritchard.* Depts. of 
Medicine and Veterinary Science, U. of Florida. 
Observations on sickling properties of erythro- 
cytes in 17 white-tailed deer have been made in 
an attempt to elucidate the phenomenon described 
in deer by Gulliver in 1849, The morphology of 
sickled deer erythrocytes appears identical to 
human sickled forms, Venous samples of blood 
fixed anaerobically contain fewer than 3% sickled 
erythrocytes. Over 90% of the erythrocytes can 
be induced to sickle in two deer while in 4 
other animals less than 1% of the cells become 
deformed, The red cells from 11 deer can be 
made to gickle to varying degrees, usually 20-40% 
of the total RBC. Cells with hemoglobins of 
identical electrophoretic mobility at a pH of 8.6 
differ greatly in their liability to sickle, 
Sickling is produced by exposure to high oxygen 
tension at pH's ranging from 7.4 to 8.0 with the 
degree of sickling increasing with the pH within 
this range. It has been impossible to produce 
sickling of cells when the hemoglobin is in the 
reduced state. In media which are deficient in 
potassium, lesser degrees of sickling are pro- 
duced for a given pH and oxygen tension. No evi- 
dence has been found to indicate that any of the 
deer have anemia or systemic disease which can 
be related to the sickling phenomena, It is 
concluded that in vitro conditions which produce 
sickling in the susceptible erythrocytes of this 
species of deer are the reverse of those which 
potentiate sickling in appropriate human red 
cells with the exception of the relationship 
to potassiun, 
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IMMUNOLOGICAL MANIFESTATIONS OF A GROUP OF 
PATIENTS WITH DISCOID LUPUS ERYTHEMATOSUS. Claude 
Bennett*, Lamar S. Osment”, and Howard L. Holley. 
Dept. of Dermatology and Dept. of Med., Medical 
College of Alabama; V. A. Hospital, Birmingham. 

The relationship of discoid lupus erythematosus 
to the systemic form (SLE) of the disease has been 
noted in several clinical reviews. Even though a 
sequential occurrence is occasionally noted, its 
significance as to pathogenesis remains a subject 
for debate. It was felt that the serological 
methods currently in use for study of SLE might 
offer a means for early identification of individ- 
uals with discoid L.E, who may develop systemic 
manifestations. A group of seventeen patients 
from the Dermatology Clinic with the diagnosis of 
chronic discoid L.E. were re-evaluated with com- 
plete histories, physical examinations, and rou- 
tine laboratory studies. In addition the L.E. 
cell preparation, latex fixation reaction, aggre- 
gated gamma globulin precipitation, desoxyribonu- 
cleic acid (DNA) precipitation and complement fix- 
ation, Coombs test, the serological test for syph- 
ilis, and intradermal hypersensitivity to homolo- 
gous leukocytes were studied in each patient. 
After evaluation of symptoms, physical findings, 
and routine laboratory results, three patients 
were considered to have syndromes compatible with 
SLE. Eleven of the remaining fourteen individuals 
demonstrated one or more abnormal immunological 
tests. The data in this report indicate that some 
patients with discoid L.E. may be found to have 
subtle immunopathological manifestations which 
strongly suggest a basic relationship to the 
systemic disease. 


REACTIONS OF RHEUMATOID FACTOR WITH WHOLE AND 
SPLIT 7S GAMMA GLOBULINS OF VARIOUS SPECIES. 
T, Oikawa* and F. C. McDuffie, Univ. of Miss., 
School of Medicine, Jackson, Mississippi. 

Recently studies on the reactions of Rheumatoid 
Factor with 7S y globulins have emphasized the en- 
hanced reactivity of 7S material following aggre- 
gation by artificial means to produce high molecu- 
lar weight complexes. In the present study the 
reactions of native 7S y globulins of different 
species and of smaller fragments produced from 
them by papain digestion, according to the method 
of Porter, were studied. Using a tanned sheep 
cell technique, rheumatoid sera were found to re- 
act most strongly with cells coated with human 7S 

¥ globulin, less strongly with rabbit, and hard- 
ly at all with chicken and sheep Y globulins. 

Using cells coated with human 7S Y globulin, com- 
plete inhibition could be obtained with human and 


THE PRODUCTION OF !9S ANTIBODIES IN ADULTS AND 
PREMATURE INFANTS. W,. Miller, Jr. - Fink 
Dorward, J. Lospalluto. (intr. by J. Sanford) 
Dept. of Internal Medicine, U. Texas Southwestern 
Medical School, Dallas, Texas. 

Normal individuals, premature infants, and pa- 
tients with a variety of diseases have been immu- 
nized (typhoid-paratyphoid vaccine), with a view 
toward studying the size of the antibodies pro- 
duced in response to these antigens. Sera were 
fractionated by anion exchange chromatography on 
DEAE cellulose. The 7S and 19S containing frac- 
tions were examined for antibody activities with 
agglutination tests. In 23 individuals (patients 
and normal subjects) receiving the mixed vaccine 
for the first time, the response 3 weeks after 
the initial injection was the production of a pre- 
ponderance of I9S antibodies and little or no 7S 
antibodies. Antibodies to Typhoid O were consis- 
tently found in the 19S fraction only. In a group 
of 32 individuals who had undergone previous im- 
munization, the major response observed was the 
formation of 7S antibodies. Comparison of the 
antibody levels in the 7S and I9S fractions in 
this group has indicated that the 7S antibodies 
predominate. Further studies on those individuals 
who had produced a preponderance of 19S antibo- 
dies indicate that after a 3-month period there 
is an increase in the production of 7S antibodies 
with little change in the titers of 19S fraction. 
In a group of premature infants, however, an al- 
most complete conversion from the production of 
19S to 7S antibodies occurred. The results ob- 
tained indicate that the earliest response to the 
antigens administered has been the production of 
19S antibodies and that this is followed, in time, 
by production of 7S antibodies. 


rabbit but not with chicken or sheep } globulin. 
Rabbit 7S Y globulin could be degraded by means of 
papain digestion into 3 components with S about 
3.5. These could be separated on CM cellulose 
columns. Fractions A and B showed little reactiv- 
ity with rheumatoid serum as inhibitors. Fraction 
C reacted strongly as an inhibitor but on a weight 
basis not as strongly as whole rabbit Y globulin. 
This fragment (C) also reacts strongly with guinea 
pig and sheep antirabbit y globulin. Human 7S 
globulin could be similarly degraded into 2 frag- 
ments of 3.5 S. These inhibited the Rheumatoid 
Factor reaction with human 7S Y globulin only 
slightly if at all and showed no reaction when 
used to coat tanned‘cells in comparison with whole 
y globulin, suggesting that the reactive sites on 
rabbit Y globulin are much more stable than those 
of human y globulin. 
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INFECTIOUS DISEASE 


> DIABEsS. uris TR. Boshe2.). and 
Dept. of i'edicine, ‘ed. Coil. 
4 Hospital, Birmingham, Alabama. 


This study was done to determine whether or 
not the diabetic patient and the chronically al- 
loxanized rat have any unusual predisposition *o 
pyelonephritis as compared to appropriate con- 


Sixty hospivalized male diabetics and sixty 

i tic controls were eva)uated utilizing a 
clean voided collection and quantitative pour 
plate culture techniques. Ten per cent of the 
diabetics and 1.5% of the control patients had 
pacterial counts greater than 1 x 10? org./ml. of 
urine, a level of bacteriuria usually associated 
with urinary tract infection 

Chronically alloxanized diabetic rats with 
blood sugars greater than 200 mgs.%, at least 2 
weeks post alloxan, were injected intravesically 
with 1 x 10% organisms of E. coli. One week lat- 
er the animals were sacrificed, the kidneys homo- 
genized in 9.0 m.. of sterile saline and pour 
plated to determine the number of organisms pre- 
sent/ml. of kidney tissue solution. Seventy-six 
per cent of 1 diabetic rats and 10% of 50 con- 
trol. rats had counts greater than 1 x 107 org- 
anisms/ml. of kidney tissue solution and marked 
pathological evidence of pyelonephritis. Similar 
studies were done using intravenous inoculations 
and also using other organisms. Animals with 
glycosuria produced by phloridzin had no increased 
susceptibility to pyelonephritis. 





RELATIONSHIP BETWEEN AGE OF EXPERIMENTALLY PRO- 
DUCED INFECTED HEMATOMAS IN RABBITS AND THE 
SURVIVAL OF ANTIBIOTIC-SENSJTIVE BACTERIAL 


PERSISTERS. kL, Reddin , Will U 
Ellard M, Yow. Dept. of Medicine, Baylor Uni- 


versity College of Medicine, Houston, Texas. 

The unusual difficuity of antibiotic sterili- 
zation of focal collections of infécted tissue 
exudate has been the subject of a series of 
investigations attempting to elucidate the mecha- 
nism of this antiblotic refractoriness. Such 
Infections have been produced in the rabbit by 
the subcutaneous injection of human blood in- 
fected with a penicillin-sensitive strain of 
Staphylococcus aureus. Determinations of the 
effect of age of the infection on the efficacy 
of systemic penicillin treatment disclosed that 
while doses as low as 1,000 units/kg. produced 
consistent sterilization when given within one 
hour of the infection, doses of 500,000 units/kg. 
given 12 hours post-infection uniformly failed to 
prevent frank abscess formation from which viable 
penici|lin=-sensitive staphylococci could be 
isolated. This increase of greater than 500 fold 
in the minimal curative dose is interpreted as 
being the result of a rapid change in metabolic 
state of the microorganisms consequent to their 
introduction Into the In yiyo environment. 


WITH COAGU 


COLONIZATION OF NURSING MOTHERS AND THEIR INFANTS 
SE=POSITIVE STAPHYLOCOCCI UNDER NON- 
EPIDEMIC CONDITIONS, Edward J. Ottenheimer, Jr.¥ 
3B. Harvey Minchew*, Lawrence S. Cohen#, and 
Leighton E. “Cluff. Dept. of Medicine, The Johns 
Hopkins University, School of Medicine, Baltimore, 

This study was planned to give a linear picture 
of the colonization of nursing mothers and their 
infants with coagulase-positive staphylococci 
both in the hospital and at home during a non- 
epidemic period, 

Cultures were taken daily in the hospital and 
weekly at home from 3 infant-mother pairs. The 
anterior nares and milk of the mothers and the 
anterior nares and cords of the infants were 
cultured and phage types were determined, 

Coagulase-positive staphylococci were isolated 
from 2 of the 3 infants (6.6%) during the 
hospital stay, which averaged 2 to 3 days. In 
contrast 2) of the 3h infants were found to have 
coagulase-positive staphylococci at home, usually 
soon after discharge, 

Thirteen mothers (38%) were found to have 
coagulase=positive staphylococci in their milk. 
Analysis of the cases suggested that colonization 
of the milk followed colonization of the infant. 

Despite the presence of coagulase-positive 
staphylococci in their milk, none of these mothers 
developed clinical mastitis. Quantitative 
bacterial counts of the milk of asymptomatic 
mothers will be compared with similar data from 
patients with mastitis, 

Control groups of mothers who bottle-fed their 
infants and mothers who switched from breast to 
bottle feeding were also studied, 


ANTIBIOTIC-BACTERIAL CONTACT AS A FACTOR IN 
PERSISTENCE OF ANTIBIOTIC-SENSITIVE STAPHYLOCOCCI 
DURING TREATMENT OF INFECTED HEMATOMAS IN RABBITS. 
Wm. Ure’, Jack L. Reddin*, Ellard M. Yow. 

Dept. of Medicine, Baylor University College of 
Medicine, Houston, Texas. 


Having previously demonstrated the persistence 
of viable penicillin-sensitive staphylococci 
following the delayed treatment of infected hema- 
tomas in rabbits, experiments were designed to 
study the role of antibiotic diffusion in this 
problem. Assays of the exudate containing the 
persisting organisms following a single intra- 
muscular injection revealed a level of penicillin 
10 times greater than the amount required to 
inhibit the infecting organism in yitro. Although 
penicillin was present in the exudate for as long 
as 12 hours, penicillin-sensitive staphylococci 
were persistently present in large numbers. A 
comparison of the serum and exudate antibiotic 
levels In abscesses of varying ages indicated that 
no effective tissue barrier existed which sig- 
nificantly retarded the delivery of bactericidal 
levels of penicillin in these experimental abscess 
sites and that the failure of the penicillin 
therapy was not due to a failure of the antibiotic 
to penetrate "walled-off abscess cavities". “ c 
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CG SLATICN BET} TIVE NASAL cocci. Aerial dissemination of staphylo- 
CULTURES AND F STAPHYLO- eocci during activity was also greater 
COCCI. Arthur f Medicine, in patients who were nasal carriers of 
University of Louisville, Louisville,Ky. large number of bacteria. Thirty-five 
Quantitative nasel cultures, skin per cent of air samples from patients 

cultures, and air samples using slit- who were nasal carriers of over 100,000 
samplers have been made on 250 hospital- colonies contained at least 20 colonies 
ized patients. Only 4% of skin cultures per cu. ft. of air, but only 8% of 

from patients who were not nasal carriers air samples from either nasal carriers 

of staphylococci and 5% of skin cultures of less than 100,000 colonies or from 
from patients who were carriers of less non-carriers contained this many staphy- 
than 100,000 colonies per culture con- lococci. From these data, it would appear 
tained coagulse-positive staphylococci. that only nasal carriers of large numbers 
However, 444% of skin cultures from of staphylococci are greater risks in the 
patients who were nasal carriers of more cissemination of these bacteria than 

than 100,000 colonies contained staphylo- patients who are not nasal carriers. 


METABOLISM 


AN EVALUATION OF CALCIUM METABOLISM IN METASTATIC 
BONE DISEASE. L. V. Avioli (intr. by T. Franklin 
Williams), Radiation Branch, Natl. Cancer ey 
Bethesda, Maryland, 

The dynamics of calcium metabolism were studied 
in patients with malignancy and metastatic bone 
disease, following intravenous injections of cals? 
before and after therapy. Urinary, fecal and blood 
specimens were analyzed for respective labeled and 
stable isctopie content for at least 1) days 
thereafter. Ca47 uptakes in metastatic sites were 
also studied via in vivo external counting tech- 
nics, Bone formation rates (BFR) and bone resorp- 
tive rates (BRR) were extremely elevated in pa- 
tients with diffuse metastatic disease (60-89 and 
140-360 mg/kg/day respectively). The BFR/BRR ratio 
was always less than one. During and immediately 
following therapeutic procedures (e.g. ); wks. aft- 
er obphorectomy for metastatic breast carcinom ) 
both BFR and BRR decreased, the latter to a = 
greater extent. Biologic half-life values of Ca 7 
supported the above results, being significantly 
shorter than normal during the active disease 
phase when BRR was markedly elevated and BFR/BRR 
was less than 1, and prolonged during healing 
phases when BFR/BRR was greater than 1. During the 
periods of observation no change was noted in se- 
rial X rays; calcium tolerance tests and 2) hr. u- 
rinary Ca excretion patterns were notoriously poor 
in documenting any reversal in bone metabolism. 
Extensive osteoblastosis in metastatic malignancy 
appears to be secondary to proliferative reactions 
in bone which are initiated and sustained by ex- 
tensive bone destructive processes. The efficacy 
of therapeutic attempts in metastatic osseous dis- 
ease is ascertained earlier utilizing technics and 
methods employing radioactive isotopes of Ca. 


MIXED HYPERADRENOCORTICISM WITH ANABOLIC-CATA- 
BOLIC BALANCE: A DIAGNOSTIC AND THERAPEUTIC PRO- 


BLEM, J.K, Brantley¥ Jr., S.R. Hill, Jr., Jean 
H. McNeil, B.R. Boshell, J.A. Pittman, Mattie C, 


Gautney*and W.R, Starnes¥ U. of Ala, Med, Center 
and V.A.H., Birmingham, Ala. 

Although the clinical pictures of Cushing's 
and the adrenogenital syndromes are well recog- 
nized, it is not generally appreciated that in 
mixed hyperadrenocorticism the classic catabolic 
signs and symptoms of glucocorticoid excess may 
be masked by the anabolic effects of an exces- 
sive secretion of adrenal androgens, The clinical 
picture and the urinary total 17-OHCS and 17-KS 
response to ACTH have been compared in 71 control 
subjects, 4 patients with classic Cushing's syn- 
drome, 4 with adrenogenital syndrome and 4 with 
mixed hyperadrenocorticism with anabolic-cata- 
bolic balance, Control subjects showed the ex- 
pected increase in both urinary steroids, those 
with Cushing's syndrome a disproportionate in- 
crease in 17-OHCS, those with adrenogenital syn- 
drome a disproportionate increase in 17-KS, 
while those with mixed hyperadrenocorticism had 
a proportionate increase in both, with absolute 
17-OHCS levels equaling or exceeding those in 
the patients with Cushing's syndrome, but with- 
out typical clinical manifestations, In these 
latter patients the diagnosis can only be made 
by measuring the adrenal response to ACTH, The 
natural history of “balanced hyperadrenocorti- 
cism" has not been delineated and therapy re- 
mains a problem, 
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FREE FATTY ACIDS AND FATTY LIVER, Eugene 
Feigelson*, William Pfaff, Arthur Karmen* and 
Daniel Steinberg, Lab, of Cellular Physiology 
and Metabolism, and Clinic of Surgery, Natl, 
Heart Inst., Bethesda, Md, 

The development of fatty liver following sus- 
tained elevation of plasma concentration of free 
fatty acias (FFA) has been explored in dogs. Fol- 
lowing 8-hour femoral vein infusions of norepi- 
nephrine (1 microgram/Kg./minute] in anesthetized 
dogs: (1) plasma FFA levels rose from control 
levels of 0,03-0.60 uEq./ml. to peak levels be- 
tween 1,68-2.53 pEq./ml, in 30 minutes and re- 
mained elevated in that range throughout the in- 
fusion; (2) liver triglycerides, determined on 
serial liver biopsies, increased 10-fold, while 
liver total cholesterol, free cholesterol, and 
phospholipid changed little; (3) microscopic sec- 
tions of the liver biopsies demonstrated a pro- 
gressive increase in fat staining material with a 
striking fatty infiltration by 8 hours. 

Following infusion of the same concentration 
of norepinephrine into the portal vein for 8 
hours, plasma FFA did not rise significantly 
(liver inactivates norepinephrine), and liver 
lipids were unchanged, Control infusions of sa- 
line into the femoral vein similarly produced none 
of the above changes, Fatty acid analyses by gas 
chromatography, before and after norepinephrine, 
of the liver lipid fractions, plasma FFA, and adi- 
pose tissue lipids are consistent with the hypoth- 
esis that the increased liver triglyceride was 
synthesized from adipose tissue fatty acids trans- 
ported to the liver as plasma FFA, These studies 
demonstrate the probable source and the role of 
plasma FFA in the development of fatty liver. 


PRIMAQUINE SENSITIVE HEMOLYTIC ANEMIA COMPLI- 
CATING DIABETIC ACIDOSIS. Frank L. Gant and 
George F. Winks, Jr. (intr. by H. St. George 
Tucker, Jr.). Dept. of Medicine, Medical College 
of Virginia Hospital, Richmond, Va. 

This study reports clinical observations in 3 
Negro patients who developed an acute, self- 
limited hemolytic anemia in association with dia- 
betic acidosis. The hemolysis could not be 
attributed to infection or to ingestion of drugs 
known to precipitate hemolysis. In two of the 
individuals, the only hematologic abnormality 
was marked red-cell glutathione (GSH) instability 
when exposed to acetylphenylhydrazine. The re- 
maining patient died and GSH instability could 
not be proven. These cases suggest that meta- 
bolic factors in keto-acidosis are capable of 
producing hemolysis in persons with the chance 
occurrence of diabetes mellitus and erythrocyte 
glucose-6-phosphate dehydrogenase (G-6-P.D.) 
deficiency. The concept of decreased activity 
of the pentose phosphate pathway of carbohydrate 
metabolism in both primaquine-sensitive erythro- 
cytes and diabetic acidosis brings to attention 
metabolic similarities in these two conditions. 
It is presently believed that oxidative gly- 
colysis via the pentose phosphate pathway plays 
an important part in maintaining the integrity 
of the red-cell. In a cell with G-6-P,D, de- 
ficiency, further depression of this pathway 
during diabetic acidosis may be critical. 
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EFFECTS OF EPINEPHRINE ON OXIDATIVE PHOSPHORYLA- 
TION IN RAT LIVER MITOCHONDRIA. Sydney Fortney,* 
Patricia Nasser,* and William S. Lynn, Jr. Dept. 
Medicine, Duke University, Durham, N. C. 

Previous reports have shown that 02 consumption 
in rat adipose tissue is enhanced by epinephrine. 
We have continued investigation of this phenom- 
enon in rat liver mitochondria. The P/O ratio was 
determined. Oxygen consumption was measured mano- 
metrically and phosphate colorimetrically. 

The effect on the P/O ratio was found to be 
dependent on the concentration of epinephrine. 
With citrate as substrate, the control P/O ratio 
was 3.05. This was decreased to 2.46 and 2.54 
with epinephrine at 10-3 and 10-9M respectively, 
whereas the P/O ratio was slightly increased to 
3.15 at 10-5M. The increase of the P/O ratio was 
more remarkable if the mitochondria were preincu- 
bated in hypotonic sucrose, .083M. With succinate 
the P/O ratio increased from controls of 1.84 to 
2.30 with epinephrine at 10-6M, Likewise with 
citrate and preincubation of mitochondria in .083 
M sucrose the P/O ratio increased from controls of 
2.30 to 2.61 at 10-5M. Epinephrine, 10-3M, de- 
creased the P/O ratio with all substrates. In all 
cases the decrease in P/O ratio at 10-3M is duet 
a decrease in phosphate utilization. At 107M, 
phosphate utilization was increased, and 02 con- 
sumption decreased, but at 109M the decreased 
P/O was due to an increase in 02 consumption. 

This effect of eplangirine is paralleled by 
that of thyroxin at 107? and 1075M, but not at 
10-9, Thus, epinephrine, like thyroxin, appears 
to both increase and decrease P/O ratios, depend- 
ing on the concentrations. 


RESISTANCE OF THE CHEMICAL ABERRATIONS OF PRIMARY 
HYPERALDOSTERONISM TO ALTERATION BY 11-BETA HY- 
DROXYLASE INHIBITION. W.G. Gwinup,* P.A. Lang,* 
and J.E. Johnson, Jr. Dept. of Medicine, U. of 
Texas Medical Center, Galveston, Texas. 

Methyl pyridyl propanone (SU-4885) has been 
found to produce effective interference with the 
synthesis of ll-beta hydroxalated adrenal corti- 
cal steroids by virtue of its inhibition of the 
ll-beta hydroxalase reaction. (Coppage, Island, 
Smith and Liddle, 1959). It has been recently 
demonstrated that it is possible to quickly norm- 
alize the chemical aberrations of primary hyper- 
aldosteronism with the administration of a spiro- 
lactone compound which interferes with the effect 
of aldosterone at the renal tubule level. (Kistler 
and Frawley, 1960). A patient with hypertension 
and the chemical abnormalities of primary hyper- 
aldosteronism was given methyl pyridyl propanone 
3 Gn. daily by continuous intravenous infusion 
over a 5 day period in an attempt to block the 
synthesis of aldosterone. Hydrocortisone 40 mg. 
daily was added to the infusion to suppress pit- 
uitary ACTH production and provide maintenance 
steroid levels. There was no significant change 
in serum electrolyte concentrations, sodium or 
potassium balance, pH of the urine or urinary 
level of aldosterone during this period. It is 
concluded that methyl pyridyl propanone failed 
to inhibit the production of aldosterone by the 
abnormal adrenal tissue. 
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ENHANCED TURNOVER OF “ACTIVE RIBOSE", A PURINE 
NUCLEOTIDE PRECURSOR, IN GOUTY SUBJECTS. 0. W. 
Jones,* and J. B. Wyngaarden. Dept. of Medicine, 
Duke University, Durham, N. C. 

Overproduction of uric acid in gout may in- 
volve a defect of rate control of purine ribonu- 
cleotide synthesis. One normal control mechanism 
affects the reaction in which phosphoribosylpyro- 
phosphate (PRPP) and glutamine form phosphoribo- 
sylamine. This reaction is the first irreversible 
step leading specifically to synthesis of purines. 
PRPP, formed from ribose 5-P and ATP, is also in- 
volved in the conversion of imidazole acetic acid 
(IAA) to its ribose-phosphate derivative, which 
is excreted in urine as IAA-riboside (IAAR). 

Glucose-U-Cl4 was administered orally to con- 
trol and gouty subjects to label the ribose moiety 
of PRPP; IAA was given orally simultaneously to 
sample the labeled PRPP pool and permit investiga- 
tion of its turnover by study of urinary IAAR. 
(See Hiatt, J. Clin. Invest. 37, 1461, 1958). In 
3 control subjects .010 to .043% of Cl4 was ex- 
creted as ribose-Cl4 in IAAR in 10 hours. (In 3 
non-gouty subjects Hiatt found .050 to .058% of 
cl4 in IAAR). In 2 gouty subjects who excreted 
excessive quantities of urate, .160 and .255% of 
cl4 appeared in IAAR. The time courses of spe- 
cific activities of IAAR-ribose showed early max- 
ima at 1-2 hours which were 3 or more times 
greater than normal. The relative specific activ- 
ities of ribose over the 10-hour period ranged 
from 1.4-4.8 in the 6 controls and were 10.4 and 
11.5 in the gouty subjects. These data indicate 
enhanced turnover of PRPP in these 2 gouty sub- 
jects, and strengthen the concept of a defect of 
rate control of an early step in purine synthesis 
in certain patients with gout. 


SEX DIFFERENCES IN ADRENAL CORTICAL SECRETIONS IN 
THE RAT. Julian I. Kitay. Dept. of Medicine, Univ. 
of Virginia, Charlottesville, Va. 

Adrenal cortical ‘secretion was studied in male 
and female rats following the stress of ether 
anesthesia. Measurement of plasma Cpd. B 
fluorimetrically revealed higher and more 
persistently elevated steroid levels in the 
female rats. Peak values occurred 30 minutes 
post-stress and were 53.8¢4.7 mcg/100 ml and 
93.3+414.5 mcg/100 ml for male and female rats 
respectively. Similar results were obtained after 
ACTH administration. Further studies performed to 
explain these differences revealed the biological 
half-life of Cpd. B in female rats to be 13 
minutes compared to 20 minutes in male rats. 
Female rat liver homogenates metabolized the A 
ring of Cpds.B and E more rapidly in vitro than 
did male tissue. No sex difference was observed 
in the rate of metabolism of the sidechain of 
Cpd.B although male liver homogenates reduced the 
sidechain of Cpd.E more rapidly than did female 
tissue. Adrenal vein Cpd.B levels in female rats 
were 2.5 times those in the male. The data are 
compatible with the hypothesis that the female 
adrenal gland is more sensitive to ACTH 
stimulation than is the male adrenal gland. An 
additional possibility is that the female 
pituitary gland is more responsive to stress 
with respect to ACTH release. 
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EVALUATION OF CORTISOL AND CORTICOSTERONE 
SECRETION IN MAN BY PLASMA FLUORIMETRY. Julian 
1. Kitay. Dept. of Medicine, Univ. of Virginia, 
Charlottesville, Virginia 

Plasma cortisol (F) levels were measured in 
37 patients before and after a standardized I.V. 
ACTH test by the Porter-Silber method and the 
patients classified as normally responsive, 
hyporesponsive or hyperresponsive according to 
previously established criteria. Combined plasma 
F and corticosterone (B) levels were also 
determined by a fluorimetric technique and the 
values so obtained were equally effective in 
discriminating types of response to ACTH. Plasma 
B levels were calculated by difference between 
the fluorimetric and Porter-Silber values. The 
average resting level of B was 2.2+0.4 mcg/100 
ml. Following ACTH, the value in the normal 
group was 6.140.9 mcg/100 ml and 11.6¢2.2 and 
2.8+0.8 mcg/100 ml in the hyper- and hypo- 
responsive groups respectively. The overall 
correlation between plasma levels of Cpds. F and 
B was -0.07. However, a significant negative 
correlation (-0.47) was observed between F and B 
in the normally responsive group. In contrast, 
these compounds were positively correlated (+0.47) 
in the hyper-responders. No relationship was 
observed in hypo-responsive patients. The data 
are compatible with the hypothesis that the 
supply of steroid precursor is limited in normal 
subjects whereas increased supplies of precursor 
are available for biosynthesis of both F and B 
in the hyper-responsive patients. 


THE EFFECT OF EXOGENOUS AND ENDOGENOUS PARATHY- 
ROID HORMONE IN OSTEOPETROSIS. P.A. Lang,* Grant 
Gwinup,* and John E. Johnson,Jr. Dept. of c- 
ine, U. of Texas Medical Branch, Galveston, Texas. 

An inability of parathyroid hormone to exert 
its effect on bone has long been implicated as a 
possible etiologic factor in the pathogenesis of 
osteopetrosis. (Zetterstrom, 1957). Administra- 
tion of parathyroid extract in 3 cases of osteo- 
petrosis has been reported to produce no signif- 
icant alteration in urine and serum calcium. 
(Clifton, Frank and Freeman, 1938). No studies 
on the effect of sodium ethylene diamine tetra- 
acetate on serum and urine calcium in patients 
with this disease have been found in the litera- 
ture. A patient with classical osteopetrosis was 
given parathyroid extract 3000 units over a 12 
day period. Following the initial intravenous 
dose of 200 units there was a brisk phosphaturia. 
The serum calcium rose progressively over the 
next 11 days. Sodium ethylene diamine tetraace- 
tate 50 mg./Kg. was given by intravenous infusion 
without evidence of significant change in non- 
ethylene diamine tetraacetate bound serum and 
urine calcium. Later administration of 100 mg./ 
Kg. of this drug was followed by a decrease in 
non-ethylene diamine tetraacetate bound serum 
calcium with rapid return to initial levels. It 
is concluded that a definite effect on bone of 
both exogenous and endogenous parathyroid hor- 
mone has been demonstrated in a patient with os- 
teopetrosis. 
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THE PARADOXICAL EFFECT OF THE ACUTE ADMINISTRATION 
OF HYDROCORTISONE ON HEPATIC GLUCOSE OUTPUT. Frank 
ecocg*, David Mebane*, B,Combes, L,Madison. Dept. 
Int. Med. U. of Texas, Southwestern Med,Sch.Dal las. 

Although there is general agreement that hydro- 
cortisone increases hepatic giuconeogenesis, its 
effect on peripheral glucose utilization (PGU) re- 
mains controversial. These studies were designed 
to determine the immediate effects of hydrocorti- 
sone on hepatic glucose output (HGO) and PGU. 
Changes in HGO were followed in 8 dogs with porta- 
caval shunts, thereby permitting measurement of 
hepatic rather than splanchnic glucose balance, 
HGO [hepatic blood flow (Bradley) x hepatic vein- 
arterial glucose concentration difference] was 
measured during a 30 min, control period and at 
10 min, intervals during hydrocortisone infusion 
(155 mg. in 90 min,). 

These data show an immediate and significant 
effect of hydrocortisone both on HGO and PGU. 

Mean HGO fell 28%, from 45.7 to 31.8 mg/min, Mean 
arterial glucose conc, remained unchanged, there- 
by suggesting a relatively constant glucose pool, 
This indicates a decline in PGU similar in magni- 
tude to the decrease in HGO. The decrease in hep- 
atic glucose output found in these studies is not 
consonant with a predominant effect of hydrocorti- 
sone on gluconeogenesis alone since this would 
increase HGO. On the other hand, if hydrocorti- 
sone stimulated glycogen synthesis or inhibited 
glycogen breakdown to a greater extent than it 
stimulated gluconeogenesis, the fall in HGO which 
occurred in these studies is explicable. 


DIRECT EFFECT OF VASOPRESSIN ON THYROID. 
Harry Lipscomb, David Hathaway,* and Don 
Gard. Department of Physiology, Baylor 
College of Medicine, Houston, Texas. 
Vasopressin(VP) in pharmacologic dose s 
is capable of mobilizing ver glycogen 
and producing 17-OH-CS release from the 
perfused adrenal of the dog, as well as 
ACTH release from the pituitary of the 
rat. Further evidence for the non-speci- 
ficity of these effects was sought in the 
auto-perfused thyroid of the dog. Using a 
technique of direct thyroid arterial and 
venous cannulation, acutely hypophysecto- 
mized dogs primed with 113] were given 
via thyroid artery graded doses of TSH, 
followed by Lysine VP. Continuous counts 
on thyroid arterial and venous blood were 
obtained, blood flow measured in ml./min., 
and values expressed as A-V 113] differ- 
ences/ml./min.(& A-V). TSH evoked a rapid 
rise in 4 A-V which appeared as a linear 
function of log-dose when given in doses 
of 3,6, and 12 milliunits 30 minutes apart. 
Lysine VP (180 milliunits) given 30 min. 
after last TSH dose produced a striking 
further rise in @ A-V, associated with a 
slight decrease in blood flow. The mani- 
fold effects of this pressor octapeptide 
at pharmacologic doses further attest to 
its interesting but unexplained proper- 
ties, which should in no way be consider- 
ed physiologic. Vasopressin's major role 
remains as the principal physiologic 
neurohumor effecting antidiuresis. 


FAT MOBILIZATION IN MAN AS A FUNCTION OF SPECIFIC 
BIOCHEMICAL STRUCTURE. Joseph W. Linhart*, Robert 
F. Klein*, E. Harvey Estes, Jr., and Morton D. 
Bogdonoff. Duke Medical Center, Durham, N. C. 

Fat mobilization in man (assessed by rises in 
plasma free fatty acid [FrA} levels) is acutely 
accelerated by compounds which also produce acute 
changes in the cardiovascular system. A series of 
50 infusion studies in metabolically normal pa- 
tients have been performed in which fat mobiliza- 
tion and vascular reactivity have been simultan- 
eously observed. The changes in arterial blood 
pressure and pulse rate were used as indices to 
vascular reactivity. Comparable changes in BP and 
HR were produced by all compounds, and the degree 
of fat mobilization was judged in terms of equi- 
hypertensive infusion doses. Fat mobilization was 
produced by adrenalin, noradrenalin and Isuprel”; 
no FFA rise occurred after neosynephrine, Ara- 
mine*, Wyamine®, Vasoxy18, pitressin and hyper- 
tensin. The common structural characteristic of 
the compounds producing fat mobilization is the 
3,4 di-hydroxy phenyl group. These studies indi- 
cate, therefore, that the process of fat mobili- 
zation, although often accompanying chemical 
states characterized by increased vascular reac- 
tivity, may be accelerated only by vascular-ac- 
tive compounds which have a specific structural 
configuration. This specificity may imply a spec- 
ific characteristic of adipose tissue receptors 
that warrants further study. 


CLINICAL USEFULNESS oF 1132 
E.F.McCraw* and J.A.Pittman. VA Hospital and 
Univ. of Ala. Med. Center, Birmingham, Alabama. 

Among the radioactive isotopes of iodine, 1132 
possesses several distinct advantages for the study of 
thyroid function in man: (1) It emits a spectrum of 
strong and weak gammas in such a proportion as to give 
approximately 2 times the counting rate as an equal 
number of microcuries of 113! on clinical counters; 

(2) At the same time (same number of uC) the radiation 
dose to the thyroid is less than 5% of that from the 1!31; 
(3) It is readily available. Its short half-life (2.3 hours) 
necessitates the use of a short uptake measurement, but 
this has the advantages of being completed by one visit 
of the patient and giving results within as little as 30 
minutes. It also makes possible the study of rapid 
changes in thyroidal iodide accumulation, since less 
than 0.1% remains after 24 hours due to physical decay 
alone. 

We have compared the results of the 20 minute |!32 
uptake with the conventional 24-hour thyroidal 1! 31 
uptake using a circuit to correct for thigh background 
and radioactive decay in the former. The corrected 
slope is plotted on a chart recorder. Normal 1132-20 
minute uptake values for this system are 1.5 to 5.0%. 

In 53 patients the 1131 ond 1132 tests gave com- 
parable results in evaluating thyroid function. It was 
possible to follow rates of suppression of thyroid function 
during the 24 hours after single large doses of 
triiodothyronine and later recovery. 
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TH? SFFRECT OF PH*NYLHYDRAZINE ON THE ATP OF NOR- 
£AL AND GUICOSE-6-PHOSPHATE DEHYDROGENASE DEFICI- 
EYT BLOOD. Daniel N. Mohler and William J. Wil- 
liame. Depts. of tntemal Medicine, Univ. of Va., 
and Univ. of Penna. Schools of Medicine. 

Several biochemical abnormalities have been 
discovered ir. the glucose-6-phosphate dehydrogen- 
ase (G46PD) deficient erythrocyte, but the mech- 
anisms responsible for the drug-induced hemolysis 
have not been clearly defined. We have previously 
reported that incubation of normal blood with 
phenylhydrazine (PH) causes a marked fall in ATP. 
These studies have been extended to compare the 
effect of PH on the ATP of normal and (‘PD defi- 
cient blood. Whole blood from normal and GAéPD 
deficient subjects was incubated at 37°C with and 
without PH (3.1 g/ml) and with and without added 
plucose. The adenine nucleotides present were 
measured spectrophotometrically after chromato- 
graphy on a Nowex-l-formate resin colum. After 
8 hours incubation the following results were ob- 
tained: no significant fall in ATP in samples in- 
cubated without PH; an average fall in ATP of 65% 
in normal and G46PD deficient blood incubated with 
PH with no glucose added; an average fall in ATP 
of 12% in normal blood incubated with PH and glu- 
cose added; and an average fall of 38% in ATP of 
G6PD deficient blood incubated with Pi and glucose 
added. The fall in ATP was accompanied by a cor- 
resronding rise in ADP and ASP. The ATP of CAPD 
deficient erythrocytes is more vulnerable to the 
toxic effects of PH than is the ATP of normal ery- 
throcytes, and this may be an imnortant factor in 
the susceptibility of these cells to drug-induced 
hemolysis. 


PHOSPHORUS DEPRIVATION: A NEW TEST FOR HYPERPARA- 
THYROIDISM, Pacita Pronove*, Norman H. Bell”, and 
Frederic C. Bartter**. 


National Heart Institute, 
Bethesda, Md. 


Hypercalcemia, hypophosphatemia, and hypercal- 
ciuria do not occur consistently in hyperparathy- 
roidism. These tests were evaluated to clarify 
the diagnosis: (1) phosphate clearance, renal tu- 
bular phosphate reabsorption (2) calcium infusion 
and (3) phosphate deprivation. P clearance 
(UpV/Sp) increased directly with P intake and did 
not differ significantly between 6 normal subjects 
and 20 patients. Tubular reabsorption of phospho- 
rus (TRP/GFP) varied inversely with P intake and 
did not differ significantly between 7 patients 
and 6 normals. Maximal tubular phosphate reab- 
sorption (TMP) correlated well with GFR, did not 
differ significantly between 7 normals and 7 pa- 
tients, and was less than 2.0 mg. per minute in 4 
patients. Calcium infusion (15 mg. per Kg.) 
showed a fall in urinary P >21% on the day of the 
infusion with a "rebound" in urinary P }12% the 
following day in 6 normals. 18 of 18 patients 
showed either no fall or no "rebound" in urinary 
P. Results of P deprivation (200 mg. calcium 500 
mg. P diet with aluminum hydroxide for 10 days) 
was normal (urinary calcium €230 mg.per day)in 1C 
normals and abnormal (urinary calcium }>250 mg.per 
day) in 18 of 18 patients. An abnormal test was 
produced in 3 normals with parathyroid extract 
(100 to 200 u. per day) without change in serum 
calcium or P. Of the tests employed, calcium in 
fusion and P deprivation were the most reliable 
in establishing the diagnosis of hyperparathy- 
roidism. 
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THE PITUITARY-ADRENAL RESPONSE TO ACTH, 


SU-4885, 
AND LIPOPOLYSACCHARIDE PYROGEN IN PATIENTS WITH 


RHEUMATOID ARTHRITIS. J. A. Morrow¥ T.A. Farmer} 
H.L. Holley, Hugh Dempsey and S.R, Hill, Jr. U. 
of Ala. Med, Center and V.A.H., Birmingham, Ala. 

Subtle abnormalities in adrenal cortical 
activity have been previously demonstrated in pa- 
tients with rheumatoid arthritis (R.A.). The fol- 
lowing studies were designed to provide evidence 
which might distinguish between disturbed ante- 
rior pituitary and adrenal cortical function as a 
cause of these changes. Serial plasma 17-OHCS 
levels were determined before and after the ad- 
ministration of SU-4885 (testing negative feed- 
back") and lipopolysaccharide pyrogen (testing 
response to "standardized stress"), These data 
were compared with similar studies before and 
after ACTH administration, Six or 7 healthy sub- 
jects were studied as normal controls with all 3 
tests, Nine subjects with debilitating non-rheu- 
matoid chronic disease were studied with ACTH 
and pyrogen; 4 were studied with SU-4885, Five 
patients with rheumatoid arthritis were studied 
with ACTH, 4 with SU-4885 and 8 with pyrogen. 
The mean 4-hour increase in plasma 17-OHCS level 
observed in control subjects after ACTH adminis- 
tration was 32.8, in debilitated subjects 25.9 
and in R.A. subjects was 24.3 ug.%; following 
SU-4885 the mean 2 to 6-hour increment in the 
same groups was 7.8, 4.2 and 3.8 ug.% respective- 
ly; and following pyrogen, the mean 4-hour in- 
crement was 16,3, 22.5 and 13,6 ug.% respective- 
ly. The data of all subjects fell well within 
the normal range and suggest normal pituitary- 
adrenal cortical activity. 


THE ROLE OF THE HUMAN PLACENTA IN THE TRANSFER 
AND METABOLISM OF INSULIN. Walter J. Reverse? 
Maria G. Buse and John Buse. Se Medicine 
an ochem. c Ol. 0 $.C.,0harleston,5.¢. 
This study was carried out to investigate the 
trans ort of apelin from mother to fetus. Insu- 
lin-143 » Nal 31 or radioiodinated serum albumin 
(RISA) ware injected or infused i.v. 7 mins. to h 
hrs. prior to delivery in 26 patients. Maternal 


and umbilical vein blood was obtained at delivery. 


Placentas were frozen on dry ice. Plasma was pre- 
cipitated with trichloracetic acid (TCA) and 
counted in a scintillation ae ter. While the 
breakdown products of insulin-I Y(tca supernat- 
ant) equilibrated between mother and fetus, no 
significant amounts of insulin-I*?*+(TCA precipi- 
tate) passed the placental barrier, Infused 
Nati31 crossed the placenta while RISA did not. 
The ratio of counts/gm. placenta to counts/nl. xe 
maternal plasma was 0,/;60,03 after NaI131; o, 12. 
*0,005 after RISA and 1.57°0.1) after ‘insulin- 
il, Washing placental slices for 0 mins, in 
iced buffer removed more n 90% of the radio- 
activity n RISA or NaI were injected; after 
insulin-I more than 70% of the counts were 
bound to the tissue. Bound insulin could be re- 
moved by incubation at 37°C. When washed insulin- 
containing slices were homogenized and incubated 
at 37°C, TCA precipitable counts decreased to 
less than half in 10 mins. Added reduced gluta- 
thion further decreased the TCA precipitable 
radioactivity. It is concluded that the placen- 


tal barrier is relatively impermeable to insulin 
and that $h¢ human placenta binds and derrades 
in vivo. 
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EFFECT OF PURIFIED SHEEP FOLLICLE-STIMULATING 
HORMONE ON THE DAILY ESTROGEN OUTPUT OF MEN- 


STRUATING WOMEN AND NORMAL MALES. D. Saffan*, 
F. D. Maner*, C. H. Brown* and J. R. K. Preedy**, 
Dept. of Medicine, Emory Univ. School of Med., 
Atlanta, Ga. 

Purified follicle-stimmlating hormone (F.S.H. ) 
obtained from sheep pituitaries was administered 
to six women with normal menstrual cycles, five 
in the follicular phase and one in the luteal 
phase, Daily dosage ranged from 6 mg. for days 
to 10 mg. for 3 days, intra-muscularly, The daily 
urinary output of estrone, estradiol-178 and 
estriol was estimated before, during and after 
the administration of F.S.H. Two males were 
similarly studied, An increase in the urinary 
output of estrogen was observed in the women, 
varying between two and forty-five times the con- 
trol output. The higher increases were noted dur- 
ing the follicular phase, The males showed no 
significant change from the control values, 

The results indicate that this F.S.H. prepa- 
ration is active in the female and that its effect 
can be measured in terms of increased urinary 
estrogen output, Since there was no increase in 
estrogen output in the male, the effect in the fe- 
male was presumably entirely on the ovary. The 
results also suggest greater ovarian responsive- 
ness to F,S.H,., in terms of estrogen production, 
in the follicular phase than in the luteal phase 
of the menstrual cycle, It appears that this 
F.S.H, preparation may be used therapeutically to 
stimlate ovarian estrogen production, and diag- 
nostically to differentiate between primary and 
secondary ovarian failure. 


COMPOSITION OF FSCAL FATTY ACIDS IN MAN, 

Barbara Underwood ,*Sami A. Hashim and Theodore B. 
Van Itallie.**Dept.of Medicine,St.Luke's Hospital 
and Inst.of Nutrition Sciences,Columbia Univer- 
sity, New York. 

This study was undertaken to distinguish the 
amount and character of the individual fatty acids 
excreted by humans on controlled formula-type 
diets. Using antibiotics,an attempt was made to 
determine the contribution of the intestinal flora 
to endogenous fecal fatty acids. 

Fecal fatty acids of two normal subjects were 
studied during the following successive dietary 
regimes: ad libitum,corn oil formla,fat free 
formla, fat free formula plus antibiotics. Fecal 
specimens were analysed for total fatty acids and 
by gas-liquid chromatography for individual fatty 
acids. The quantity of fecal fatty acids fell 
from 3.0 and 3.9 Gm/day on the ad libitum diet to 
0.5 Gm/day or less on the fat free formula diet. 
Elimination of intestinal flora was without fur- 
ther effect on the quantity of excreted fatty 
acids, 

Fecal fatty acids were composed almost en- 
tirely of palmitate,stearate,oleate,and linole- 
ate. Composition of dietary lipid was not re- 
flected in composition of fecal fatty acids. 
Elimination of all dietary fat resulted in in- 
creased excretion of saturated fatty acids at the 
expense of mono- and dienoic fatty acids. Flora 
was without significant effect on the composition 
of fecal fatty acids. Comparison of the indi- 
vidual fecal fatty acids with the reported com 
position of serum and adipose tissue suggests 
that neither is the immediate source of endoge- 
nous fecal fatty acids. 
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EFFECT OF ANDROGENS ON SULFATE UPTAKE BY 
CARTILAGE IN THE RAT, William D. Salmon, Jr. 


and Patricia H. Bower.* V. A. Hospital and 


Dept. of Medicine, Vanderbilt School of 
Medicine, Nashville, Tenn. 

Previous studies by the authors and other 
investigators have indicated the importance 
of protein synthesis in the process of sulfate 
uptake by cartilage, the sulfate being incor- 
porated into a chondroitin sulfate-protein 
complex. In view of hormonal influences on 
this process already demonstrated and the 
protein anabolic action of certain steroids, 
the effects of the gonads and androgens were 
studied in young male rats. Uptake of sulfate 
was measured in costal, xiphoid, and nasal 
cartilage incubated for 24 hours in a phospho- 
saline medium containing 14 amino acids and 
s35-sulfate. Sulfate uptake by cartilage 
removed two weeks after castration of rats was 
normal. Sulfate uptake by cartilage removed 
two weeks after hypophysectomy of rats was 
about half normal, as previously shown. Vari- 
able increases in sulfate uptake, ranging from 
0 to 75 per cent, were found in cartilage 
removed from hypophysectomized rats 72 hours 
after treatment with testosterone or testoster- 
one propionate. An increase was found most 
frequently in costal cartilage. These results 
indicate a slight stimulating effect of 
androgens on sulfate incorporation by cartilage 
in the hypophysectomized rat. However, 
cartilage sulfation proceeds normally in the 
male rat with intact pituitary despite the 
absence of gonadal secretion. 


MECHANISMS OF HYPONATREMIA IN HUMAN SUBJECTS ‘ITH 
ANTERIOR PITUITARY DEFICIENCY. R, A, Wiggins*, 
D Holub and J. W, Jai Cej- Depts. Med., 
Emory Univ. Sch. of Med., Atlanta, and College of 
Physicians and Surgeons, Columbia Univ., N. Y. 
Sodium metabolism in patients without anterior 
pituitary function continues to be incompletely 
understood. Five subjects with clinically-proven 
anterior pituitary failure were studied in the 
metabolic ward. Water and electrolyte balance 
were studied during periods of glucocorticoid re- 
placement with a sodium intake of 110 mEq./day or 
10 mEq./day. Other studies were performed without 
steroid replacement, with and without salt re- 
striction. Urinary aldosterone was estimated by 
chromatographic and by bioassay methods. In one 
subject aldosterone secretion rate was estimated 
by isotope dilution technique of Ulick. During 
glucocorticoid replacement therapy, the sodium 
balance on the 5th day of a 10 mEq. sodium diet 
ranged from -39.6 to-l.2 mEq./day. In three of 
these patients the aldosterone excretion was 2.5 
to 4.5 times the control value. In 3 patients dur 
ing periods of salt withdrawal without glucocorti- 
coid, aldosterone excretion was not detectable, 
1 megm./day, and 83 mcgm./day, respectively. One 
patient demonstrated an aldosterone secretion rate 
of 150 mcgm./day when studied during a period of 
sodium intake of 110 mEq./day and during gluco- 
corticoid replacement. These data furnish addi- 
tional support to the impression that hypopitui- 
tary patients are unable to conserve sodium maxi- 
mally during periods of rigid salt restriction, 
despite the elaboration by some of increased a- 
mounts of aldosterone. The role of water intoxi- 
cation in the hyponatremia of hypopituitarism is 
emphasized. 
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STUDIES OF ALCOHOL METABOLISM IN MICE WHICH PREF- 
ERENTIALLY CONSUME ETHANOL. E. C. Wilson*, J. C. 
Respess*, G. Hollifield and W. Parson.** Dept. of 
Medicine, Univ. of Va. Medical School, Charlottes 
ville, Va. 

Most laboratory animals, when given a choice, 
prefer to consume water rather than ethanol solu- 
tions as their source of liquid. However, there 
is a strain of mice, C57BL/6J, which preferential-« 
ly consume an ethanol solution as 75% of their 
daily fluid intake when allowed a free choice be- 
tween a 10% ethanol in aqueous solution and wa- 
ter. Mice of the C3H strain under the same condi- 
tions preferentially consume water rather than 
the ethanol solution. We have measured liver and 
adipose tissue alcohol dehydrogenase activity, 
and C-14-ethanol incorporation into lipids in 
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liver slices in vitro in these 2 strains of mice, 
which had not been exposed to alcohol previously, 
with the following findings: (1) Liver alcohol 
dehydrogenase activity in the C57 strain is about 
twice as great as in C3H mice; (2) There is no 
measurable alcohol dehydrogenase activity in adi- 
pose tissue of either strain; and (3) C-14-etha- 
nol incorporation into lipids by liver slices 
from C57 mice is about twice that of C3H mice 
when both have been eating ad libitum. The cor- 
relation of ethanol consumption with levels of 
liver alcohol dehydrogenase in these animals sug- 
gests that the genetically transmitted enzyme 
systems may control ethanol preference. In addi- 
tion, the alcohol-preferring mice may serve as an 
attractive experimental model for the study of 
alcohol preference as it relates to humans. 


NEOPLASTIC DISEASE 


COMPARATIVE CHEMOTHERAPEUTIC EFFECTS OF EPONATE 
AND URETHANE IN MOUSE MYELOMA. R.B. Copeland*, 
W.B. Fuqua*, W.J. Hammack, and W.B. Frommeyer . 
Department of Medicine, Medical College of 
Alabama, Birmingham, Alabama. 

This study compares the effectiveness of 
Eponate (epoxypropidine) with that of Urethane 
on the growth of SPC-l1 mouse plasmacytoma. Thirty- 
six 3 month old C3H mice were selected and 2 
groups of 14 were treated while 1 group of 8 were 
controls. All the mice had plasmacytomas of com- 
parable external dimensions. Treatment was given 
intraperitoneally daily for 10 days with either 
Eponate, (10 mg/Kg/day), or Urethane, (600 mg/Kg/ 
day). A preliminary study on Eponate dosage show- 
ed the dosage of 10 mg/Kg/day to be more effective 
than the recommended 3 mg/Kg/day. Vernier caliper 
measurements of the tumor were made every third 
day. Although it was necessary to discontinue 
Urethane therapy on the eighth day because of 
toxic effects, calculations from the data obtain- 
ed from the measurements revealed a slower 
appearing but more pronounced, reduction in rate 
of tumor growth by Urethane. Remissions were seen 
in both treated groups, but in all instances the 
tumors became evident again within 2 weeks and 
were demonstrable at autopsy. Since Eponate toxi- 
city was less than that of Urethane, cautious 
increase of the dose might give a more adequate 
comparison of the two drugs. From this prelimin- 
ary study in mouse myeloma Eponate did not ex- 


hibit therapeutic superiority over Urethane in the 
dosages used. 


ENHANCED GROWTH OF POLYOMA VIRUS IN LUNGS OF 
SUCKLING MICE. D. R. Cordray*, H. C. Rogers* and 
W. J. Mogabgab. Dept. of Med., Tulane Univ. 
School of Medicine, New Orleans, La. 

Mouse polyoma virus of Stewart and Eddy can be 
propagated in tissue culture and a variety of an- 
imal hosts with oncogenic effects. Growth of the 
virus by a route of infection that might occur in 
nature was investigated by means of intranasal in 
oculation of suckling C3H mice. In contrast to im 
fection by the parenteral route or of mouse em- 
bryo tissue cultures was a markedly enhanced rate 
of growth manifested by simultaneous increments 
in hemagglutinating and infectious virus begin- 
ning at 2-3 days with a peak at 7 days, disap- 
pearance of hemagglutinins (Ha) by 15 days, but 
persistence of infectious virus for longer peri- 
ods. Ha titers were determined in RDE treated 


STUDY ON THE VIRAL TRANSMISSION OF MOUSE MYELOMA 
R- Copeland”, Wm. Hammack, and W. B. Frommeyer. 
Department of Medicine, Medical College of 
Alabama, Birmingham, Aiabama. 

The purpose of this study was to investigate 
the possible viral etiology of mouse myeloma 
since virus-like particles have been observed 
by electron microscopy in the plasma cells of 
this tumor. Fifty-four 3 month old C3H female 
mice were utilized. A single large SPC-1 
plasmacytoma was homogenized and divided into 
three portions. Ten mice received the tumor 
homogenate and served as controls. Twenty-two 
mice received a cell free extract of the tumor 
made by freeze-thawing four times and 
centrifugeing at 15,000 RPM for 30 minutes at 
4° centigrade. Twenty-two mice received a 
cell free extract prepared by freeze-thawing 
and filtering through a 0.45 millimicron ultra 
filter. Within 15 days of injection, 9 of 10 
in the control group developed tumors. None 
of the 44 mice receiving cell free extracts 
developed tumor. Under the conditions of this 
Study, no viral agent was demonstrated in the 
transmission of SPC-1 plasmacytoma in mice. 


lung homogenates with human type O RBC and infec- 
tious virus was measured in mouse embryo TC. Sec- 
tions for imcroscopic study were also obtained at 
intervals after intranasal inoculation. In spite 
of maximum TC IDs50 of 106-0 and Ha titers of 1: 
128, neither gross nor microscopic abnormalities 
were observed during or after the growth phase. 
Moreover, tumors have not yet been observed after 
several months. Thus, the behavior of polyoma vi- 
rus inoculated intranasally does not appear un- 
like many of the known pathogenic or non-patho- 
genic viruses in laboratory animals. The hypothe- 
sis is advanced that a naturally occurring virus 
may become oncogenic by an unusual route of ad- 
ministration or by some other abnormal event dur- 
ing the course of infection. Studies on polyoma 
in human embryo, monkey and mouse kidney and 
chick embryo cultures will also be presented. 
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THE EFFECT OF AN ANTITUMOR ANTISERUM ON THE VIA- 
BILITY OF SPC-1 MOUSE PLASMACYTOMA IN C3H MICE. 
W.B. Fuqua*, R.B, Copeland*, W.J. Hammack, and 


W.B. Frommeyer Jr. Dept. of Medicine, Medical 


College of Alabama, Birmingham. 

An SPC-1 mouse plasmacytoma antiserum was prod- 
uced and maintained in rabbits by intramuscular 
injections of homogenized SPC-1 plasmacytoma in 
Freund's adjuvant. Antiserum was collected and 
pooled when anti-tumor antibodies were demon- 
strated by Ouchterlony plates. Normal serum was 
collected from rabbits and pooled. Eighty-two 
3 month old C3H mice were divided into groups 
of 15-19. All were implanted with tumor by sub- 
cutaneous injection of 0.25 ml. saline suspension 
of SPC-1 plasmacytoma. Group I received only 
tumor and served as controls. Group II received 
antiserum 0.3 ml daily intraperitoneally (IP) for 
5 days BEFORE implantation of tumor. Group III 
received 0.3 ml. antiserum(IP)daily for 5 days 
AFTER tumor implantation. Groups IV and V rece- 
ived normal serum in the same manner as Groups II 
and III. Tumors were observed in SC-100% of mice 
in Groups I,II, IV and V by the 2th day; NO 
tumors were present 2 months after implantation in 
Group III that received antiserum after tumor im- 
plantation. Five tumor regressions occurred in 
the group receiving antiserum before t:mor im- 
plantation while no regressions occurred in the 
other groups. This study indicates that an SPC-I 
plasmacytoma antiserum exerts definite effects on 
the viability of the tumor in C3H mice. 






ACID BASE CHANGES IN BLOOD AND CEREBROSPINAL 
FLUID DURING ALTERED VENTILATION. C.R. Merwarth* 
and H. 0. Sieker. Department of Medicine, Duke 
University Medical Center, Durham, North Carolina. 
Altered ventilation is often associated with 
abnormal central nervous system (CNS) function. 
Studies were’done on dogs, normal subjects and 
chronic lung disease patients in order to corre- 
late pH, pCO? and bicarbonate changes in blood and 
cerebrospinal fluid (CSF). In 15 dogs, the sag- 
ittal sinus, femoral artery and cisterna magna 
were sampled periodically after inhalation of 10% 
COp and after hyperventilation. Control values 
showed a positive pH gradient from CSF to arter- 
ial and to venous blood. CSF pCO was higher 
(mean 11.7 mm Hg.) than arterial blood. With C09 
inhalation for 40 mins., these relationships per- 
sisted except at 2 mins. when in 5 of 8 dogs, ar- 
terial pCO? exceeded CSF pCO? suggesting tissue 
absorption of CO2. During hyperventilation for 
40 mins. pH was higher and pCO lower in arterial 
blood than in CSF. CSF-venous pCO? difference 
narrowed consistent with depletion of brain- 
stored CO7. In 4 normal subjects arterial and 
jugular venous blood and CSF were sampled. Con- 
trol CSF pH was lower (mean 0.028 units) and pCO? 
was higher (mean 11.2 mm Hg.) than arterial blood. 
With hyperventilation and 5% CO2 inhalation, 
changes were similar to those found in dogs. In 
10 hypercapnic, anoxic patients resting arterial- 
CSF pH differences were greater than normal but 
pCOp differences were less, suggesting the accum- 
ulation of other acid radicals within the CSF. 
These data indicate that CNS and CSF changes due 
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OBSERVATIONS OF HYPOGLYCEMIA ASSOCIATED WITH MESO- 
DERMAL TUMORS. Donald M. Hayes,* Charles L. 
Spurr ,** John H. Felts, and Emery C. Miller, Jr.* 
Dept. of Medicine, Bowman Gray School of Medicine, 
Winston-Salem, N. C. 

The 24th case of the syndrome of spontaneous 
hypoglycemia with mesodermal tumors is reported. 
To study the mechanism of hypoglycemia, the rate 
of utilization of exogenous glucose was determined 
and efforts made to modify it by administration of 
several drugs and hormones. Parallel studies were 
done of blood levels of lactic acid, inorganic phos- 
phorus, free fatty acids and insulin-like activity. 

The rate of glucose utilization was normal in 
this patient (3.38%/min). It was accelerated by ad 
dition of insulin (5.53%/min) and slowed by admin- 
istration of glucagon (2.1%/min) and corticotro- 
phin (0.86%/min). Neither L-leucine nar nitrogen 
mustard perfusion of the abdominal viscera caused 
any change. Blood levels of lactic acid, determined 
before and after glucose administration, were found 
to be within normal limits (6.4-17.8 mg/100 ml). 
Free fatty acid levels were in high normal range 
(691-1020 mEq/L) and did not fluctuate markedly af 
ter carbohydrate administration. Circulating in- 
organic phosphorus was normal (2.44-3.17 mg/100m1) 
but failed to decrease after carbohydrate. Insulin- 
like activity in the blood was within normal limits. 

Two possible mechanisms have not been explored 
adequately--the tumor itself demands large amounts 
of carbohydrate for its own metabolism or it elabo- 
rates an amino acid or similar substance which 
causes hypoglycemia. Hyperinsulinism has not been 


completely excluded as a cause of this hypoglycemia 
but seems unlikely. 


CONTINUOUS IN VIVO RECORDING OF ARTERIAL BLOOD 
Pooe Sami I. Said, Ronald K, Davis* and J, Leo 
Crosier*, Pulmonary Laboratory, Department of 
Medicine, Medical College of Virginia, Richmond. 

A Clark electrode, modified by the Beckman In- 
strument Co, to fit through a #13 thinewalled 
needle, has been evaluated for in yitro and in 
Mivo determinations of arterial blood Po» in dogs 
and man. Over the physiologic range of Poo, in 
vitro readings agreed closely with results ob» 
tained by the Riley bubble equilibration tech- 
nique (SD 2.5 mmHg). At 0, tensions >90 mm Hg, 
there was good correlation between observed and 
calculated Po, of equilibrated blood samples. . 
Electrode readings were unaffected by changes in 
viscosity, flow or pressure. A calibration curve 
obtained in water could conveniently be used for 
measuring blood Poo, as calibration curves in 
water and in blood showed no significant differe 
ence. 95% response time was about 19 seconds 
and 100% response time, 43 seconds. Continuous 
in yivo recordings of arterial blood Po» were 
carried out over periods of several hours. There 
was excellent correlation at all levels of Poo 
with in vitro readings on blood samples drawn at 
frequent intervals. In yivo results were further 
tested by the response to changes in inspired 
PO and to various respiratory maneuvers. The 
needle electrode, covered with two layers of a 
e001 inch polyethylene membrane, was coated with 
Desicote prior to use in the vessel. 
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EFFECT OF ACETYLCHOLINE ON THE PULMONARY CIRCU- 
LATION. Robert C. Schlant, Theofilos Tsagaris,” 
Robert J. Robertson, Jr.," and Thorne Winter. 
Department of Medicine, Emory U. School of 
Medicine, Atlanta, Ga. 

Acetylcholine has been infused into the 
pulmonary artery or right ventricle in 2l 
patients with a variety of cardiac, renal, or 
hepatic disorders. Pulmonary artery and 
brachial artery pressures were measured and 
cardiac output determined by the Fick method. 
The average changes were increases in cardiac 
output (31%), respiratory rate (15%) and minute 
ventilation (19%) and decreases in systemic 
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resistance (15%) and total pulmonary resistance 
(20%). The brachial artery saturation fell in 
20 of the patients (range 1-164, average 8%) but 
rose to at least 104% in 11 patients given 100% 
oxygen simultaneously. The decrease in oxygen 
saturation by acetylcholine is thought to result 
from a disturbance of the normal pulmonary 
vascular regulatory mechanisms with dilatation 
by acetylcholine of pulmonary vessels in rela- 
tively poorly ventilated areas. The correction 
of the unsaturation by 100% oxygen is evidence 
against acetylcholine producing arterial unsatu- 
ration by the opening up of pulmonary arterio- 
venous shunts. 





RENAL AND ELECTROLYTE 


THE EFFECT OF CHLOROTHIAZIDE ON RENAL FUNCTION IN 
NORMAL SUBJECTS AND PATIENTS WITH DIABETES INSIP- 
IDUS, George L. Ackerman* (intr. by James C. 
Melby). Dept. of Medicine, Univ. of Ark. Med. 
Center, Little Rock, Ark. 

In an attempt to elucidate the mechanism of ac- 
tion ef chlorothiazide (CLZ) in reducing urine 
volume of patients with diabetes insipidus, these 
studies were performed: Cry and Cpay were meas- 
ured in 7 healthy males and in 2 patients with di- 
abetes insipidus before and after administration 
of .5 Gm CLZ b.i.d. for 7 days. In 7 other 
healthy subjects Cosy and Cy20 were measured fol- 
lowing a standard water load (20 cc/Kg). These 
subjects were then given CLZ as above and their 
response to water loading re-tested. All studies 
were performed 12 hrs. after the last dose of 
CLZ. The results: 

NORMAL SUBJECTS 


GFR - RPF Cosm CHo0 
Control 115.8+8.3 596.0+32.7 2.6 10.1 
CLZ 102.6+6.1 547.9436.9 2.2 5.2 

DIABETES INSIPIDUS PATIENTS 
GFR RPF MEAN DAILY UV 

Pt. #1 Control 89.2 443.8 10.4 L. 
CLZ 88.8 395.8 6.7 L. 
Pt. #2 Control 91.9 417.9 3.8 L. 
CLZ 86.9 397.8 1.7 Le 


These studies demonstrate a sharp decrease in 
Cyoo with minor changes in GFR during CLZ admin- 
istration te normal subjects. Furthermore, a pro- 
neunced decrease in UV with insignificant changes 
in GFR was observed in the 2 patients studied. It 
is concluded that decreased urine volume observed 
in diabetes insipidus patients treated with CLZ 
is not due to changes in GFR. 


EFFECT OF UREA ON BODY TEMPERATURE. L.3. Berman 
and P.G. Rhodes. *: Renal Laboratory, Chilaren's 
Hospital, Washington, D. C. 

The occurrence of subnormal temperatures in ure- 
mia is an old, but little known observation. This 
study presents data on rectal temperatures of pa- 
tients with renal failure and of dogs with expe- 
rinentally induced azotemia. Forty-seven patients, 
the majority of whom had acute renal insufficien- 
cy, had 82 observations of their rectal tempera- 
tures while blood urea nitrogen concentrations 
were rising in the course of several days. In 115 
observations made while B.U.N.'s were < 100 mgi, 
only two recordings were below 98°F. In 367 obser 
vations made with B.U.N.'s > 100, 78 were between 
95 and 98°. Twenty-nine of the patients underwent 
hemodialysis during their illness. The sharp drop 


EFFECT OF ANGIOTENSIN ON RENAL HEMODYNAMICS 
J.C. Barrett,* JH, McNeil & H.V. Murdaugh,Jr. 
Dept. of Medicine, Medical College of Ala., 
Birmingham, Alabama. 

Since synthetic angiotensin is a potent 
vasoconstrictor without the undesirable tenden- 
cies to local tissue damage and to tachy- 
phylaxis that are seen with nor-adrenalin, it 
is a potentially useful drug for hypotensive 
States. Since the reduction in renal plasma 
flow (RPF) which occurs with nof-adrenalin is 
also undesirable, a study has been carried out 
to evaluate the effects of angiotensin on the 
kidney by short term clearance techniques. 

Five patients, including three normals and two 
hypotensives, were studied with inulin-PAH 
clearances while receiving no therapy, nor- 
adrenalin, and angiotensin. (3, 15 min. 
clearance periods each) 

Angiotensin reduced urine volume abuptly by 
as much as 85%, with no change or an increase 
with nor-adrenalin. Glomerular filtration 
rate was reduced by as much as 45% (no change 
nor-adrenalin), and RPF by 60% ( nor-adrenalin, 
24%). Filtration fraction increased. 


in 3.U.N. during dialysis was accompaniec by a 
rise in temperature from 98.7 to 100.3° (p<.0l). 
Seventeen dogs with bilateral ureteral ligation 
had a mean D.U.N., 48 hours postoperatively, of 
133 mg% and a fall in rectal temperature, electro 
metrically cetermined, from 102° to 99,80 (vg, 01). 
Shan surgery and anesthesia alone were without ef- 
fect beyond the immediate anesthetic period. Ano- 
ther grouc of 23 dogs was given intravenous urea 
in amounts sufficient to raise their mean B.U.1i. 
to 1h) mg? within one hour. Rectal temperatures 
dropped from 1029 to 101° (p<.01), while diluent 
alone had no effect. These data clearly indicate 
a relationship beteen increased blood urea cone 
centration and subnormal body temperature, but do 
not indicate a specific mechanism. 
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ALTERATIONS IN TISSUE AND SERUM ELECTROLYTES 
DURING HYPOTHERMIC CIRCULATORY ARREST. John 


W. Boyd* and Watts R. Webb. Dept. of Surgery, Univ. 
of Mississippi ical Center, Jackson, Mississippi. 

Observations have been reported of serum and tissue 
electrolyte changes during mild hypothermia (20°C) but 
not during profound hypothermia (5°C.). 

Anesthetized dogs were cooled to 5°C. with a partial 
bypass pump oxygenator and heat exchange unit. Blood 
samples were taken at the onset, at 5°C., after one hour 
at 5°C. without perfusion, and upon rewarming to 34°C., 
a procedure that is compatible with life and seems to 
offer a tremendous clinical potential. Liver, heart and 
skeletal muscle biopsies were obtained at the same 
intervals, 

Serum sodium and chloride increased during profound 
cooling and decreased toward the control values upon re- 
warming. Potassium followed the same trend but more 
dramatically by increasing from 3.55 mEq./L. to 4.67 
mEq./L. and then falling to 2.98 mEq./L. after rewarm- 
ing. Inversley calcium decreased from 6.65 mEq./L. to 
4.73 mEq./L., and then rose to 8.37 mEq./L. The 
arterial blood pH changed little with cooling, fell during 
the period of no perfusion, and rose again on rewarming. 

In both heart and skeletal muscle, sodium rose pro- 
gressively. Chloride fell during cooling but rose to a 
higher level after rewarming. Potassium increased with 
cooling but fell to near control values during rewarming. 
Sodium and potassium showed ite changes in the 
liver as sodium fell during rewarming while both 
potassium and chloride increased during this period. 
Nitrogen contents showed little change. 





THE EFFECT OF ALDOSTERONE ON URINARY EXCRETION 
OF ELECTROLYTES. Arthur L. Finn* and L. G. Welt. 
Dept. of Medicine, U. of North Carolina School of 
Medicine, Chapel Hill, N.C. 

The dependence of the kaliuretic effect of 
aldosterone on sodium intake was evaluated in 
rats. 

Four groups of rats (I-IV) were pair-fed an 
electrolyte-free diet and gavaged daily with 
potassium (K), phosphate, and chloride. Groups 
III and IV received sodium (Na) in addition. 
Groups I and III received 150 pgm dl-aldosterone 
monoacetate (aldo) daily for 19 days. Sequential 
urinalyses revealed that group III (high Na-aldo) 
developed marked kaliuresis which continued 
throughout the experimental period; in addition, 
group I (low Na-aldo) developed significant 
kaliuresis, though only in the last 9 days, which 
was unaccompanied by any change in sodium balance 
from its control, non-hormone treated group II. 
Group III developed significantly greater 
natriuresis than its control group (IV). There 
were no significant differences in urinary 
concentrating ability, and muscle and serum K 
were depressed and muscle Na increased in group 
Ill only. There was no difference in urinary 
nitrogen excretion between groups I and II or 
Ill and IV. Water intake, body weight, blood 
pressure, and compartmental water distribution 
showed no differences among the several groups. 
It is suggested that aldosterone, apparently 
unlike desoxycorticosterone, can promote kaliu- 
tesis independent of sodium intake or output, 
via an as yet unexplained mechanism which is 
also apparently independent of tissue catabolism. 
In addition, water intake is not primarily 
affected by aldosterone. 
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RELATIONSHIP OF SODIUM EXCRETION AND SODIUM SUR- 
PLUS, R,A, Carleton, R,G, Lancestremere* and E,A 
Boling, Veterans Adm, Hosp., Boston, Mass, 

. If a receptor-effector system controls sodium 
quantity and/or effective volume in man, a linear 
relationship should exist between sodium excret- 
ion (NaE) and sodium surplus (Nas). Twenty four 
hour NaE, determined serially in 23 healthy men 
following abrupt transition from normal to re- 
stricted (3-15 mEq.) sodium (lia) intake, decreased 
progressively to the level of dietary intake over 
3-5 days. Daily Na,, calculated as the sum of each 
man's NaE between any given day after starting tne 
diet and the achievement of balance, was closely 
related to NaE of the same day (r= ¢ 0.90). Indiv- 
idual variation was small; the ratio NaE/ia, for 
the first day of each study appeared to nave a 
normal frequency distribution, suggesting the pre- 
sence of minor inherent biological variation, 
Three subjects, given 1,0 mg. of 9 alpha fluoro- 
hydrocortisone orally every 3 hours and a large 
initial Na load, were studied in the same way, De- 
spite the concurrent expansion of exchangeable Na 
(Na24 dilution) by approximately 470 mEq. (16%) 
during balance, NaE and iia, had a relationship 
similar to that obtained witnout steroid (r=40.79) 
Seven determinations of glomerular filtration 
rate (GFR) during balance suggest that reduced GFR 
is one mechanism for reduced NaE when Nag is small, 
These studies support the concept of an auto-reg- 
ulatory system for volume or sodium in man, The 
nature of the receptor and effectors is not clar- 
ified, Mineralocorticoids increase the tolerance 
and demand of the system for sodium, but permit 
normal regulation about the augmented level. 








THE RESPONSE OF SALT-LOADED RATS TO THE ABRUPT 
WITHDRAWAL OF SALT. Christopher C. Fordham, III 
and Margaret Newton*. Dept. of Medicine, U. of 
N. C. School of Medicine, Chapel Hill, N. C. 

This study represents an effort to determine 
whether evidences of transient hypoaldosteronism 
ensue upon the abrupt withdrawal of a salt load 
in animals. 

Two groups of 30 rats were pair-fed an elec- 
trolyte-free diet for 50 days. By gavage, the 
control group received 5 mM/day of sodium chlo- 
ride, the experimental group 30 mM/day; both 
groups were given 2 mM/day of potassium. After. 
50 days, sodium chloride was completely with- 
drawn, and the animals were sacrificed in groups 
at several-day intervals. 

The results were as follows: a) a higher 
mortality rate occurred in the salt-loaded 
animals before withdrawal; b) the surviving salt- 
loaded animals quickly reduced their salt excre- 
tion to a level which, 5 days after withdrawal, 
was not significantly different from that of the 
controls; c) the salt-loaded animals did not 
develop hyponatremia, hyperkalemia or discern- 
ible acid-base disturbances during the immediate 
post-withdrawal period; and, d) chloride-space 
values, initially greater in the loaded animals, 
were not significantly dissimilar within 4 days 
after withdrawal. Histologic study of the 
adrenal cortices revealed a remarkably narrow 
zona glomerulosa in the loaded group and a 
sequential increase in its width following salt 
withdrawal, the appearance within 7 days being 
essentially similar to that in the control group. 
A period of functional hypoaldosteronism follow- 
ing the abrupt removal of a salt load in rats 
could not be demonstrated. 
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THE ROLE OF RENAL SODIUM LOSS AND SECONDARY ALDO- 
STERONISM IN THE HYPOKALEMIA, OF RENAL TUBULAR 
ACIDOSIS, John R. Gill, Jr., Norman H. Bell , and 
Frederic C. Bartter” . National Heart Institute, 
Bethesda, Md. 

The mechanism of renal potassium loss was in- 
vestigated in 5 patients with renal tubular aci- 
dosis on balance regimen during (1) sodium depri- 
vation (Na intake 9 mE] per day for 12 to 16 days) 
and (2) administration of aldosterone antagonists. 
With sodium deprivation, 2.0 to 3.5 Kg. weight 
loss occurred, sodium excretion persisted, high 
normal or elevated control urinary aldosterone in- 
creased 2 to 5 fold, 2 patients developed hypokal- 
emia (K intake 55 mEq and 80 mEq per day) and 3 
patients did not develop hypokalemia (K intake 80, 
101, and 147 mEq per day). With aldosterone an- 
tagonists, urinary sodium increased, urinary aldo- 
sterone increased in 3 of 4 patients, and urinary 
potassium decreased. This suggests that the in- 
creased potassium excretion in this syndrome is 
dependent on accelerated distal tubular exchange 
and is not a primary defect of renal potassium re- 
absorption or secretion. These findings support 
the concept that hypokalemia in renal tubular aci- 
dosis results from increased distal tubular sodium- 
for-potassium exchange associated with a defect in 
renal tubular sodium reabsorption resulting in 
sodium loss,and in some patients, increased aldo- 
sterone production. 


Brscegpeace IN CLEARANCES OF p-AMINOHIPPURATE AND 
OF I “LABELLED IODOPYRACET AND IODOHIPPURATE. 
J.H,Magee, D.W. Richardson, and W.P.Anslow, Jr.* 
Departments of Medicine, V.A, Hospital and 
Medical College of Virginia, Richmond; and Depart- 
ment of Physiology, University of Virginia 
Medical School, Charlottesville. 

In 7 hypertensive patients, ratio of Bs clear- 
ance of radioiodopyracet (RIP)(Diodrast’ ) to 
that of p-aminohippurate (PAH) was 0,5340.17. 
Eprp/Epan was 0.6040.16. In 8 patients with 
hypertensive or urologic disease, ratio of the 
clearance of radio-iodohippurate (RIH) (Hippurax®} 
to that of PAH was 0,810.17. Eprn/E AH was 
0,8340.16. Although the clearance ‘and extraction 
ratios of RIH are significantly higher (p< 0.01) 
with respect to PAH than those of RIP, no expla- 
nation of this phenomenon is apparent. However, 
unreliability of both RIP and RIH for estimation 
of effective renal plasma flow in patients with 
renal disease is suggested. In 5 patients Cpry 
was determined in the presence of stable iodo- 
pyracet, infused in the concentrations recom 
mended by Parker and Beierwaltes; stable iodo- 
hippurate was not chosen because of its reported 


toxicity. / was 0.9440.24 under these 
circumstances Meoblred to’ 0.9740.23 in 11 


patients in which stable iodopyracet was not 
used. The difference in mean values borders on 
statistical significance (0.05> p> 0.02), tenta- 
tively supporting the suggestion of Block and 
Burrows that protein binding may depress clear- 
ances at the extremely low plasma concentrations 
obtaining in the use of 1131 labelled compounds. 
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THE EFFECTS OF SODIUM INTAKE, SERUM SODIUM, AND 
ALDOSTERONE ON URINARY CONCENTRATION. CoMe 
Idsmith* Beasle P Whalle ° 
Rector, Jr, DoW. Seldin. Dept. of Int. Medicine, 
U. Texas Southwestern Medical School, Dallas, Tex. 
Patients and dogs made hyponatremic with Na re- 
striction and chronic pitressin show impaired uri- 
nary concentration. To determine whether this de- 
fect is due to hyponatremia, decreased ECF volume, 
increased aldosterone, or chronic pitressin, T.H20 
formation (water reabsorbed in excess of solute) 
in response to pitressin during increasing manni- 
tol diuresis was measured in dogs receiving: nor- 
mal Na diet (A) alone, A and acute aldosterone, A 
and chronic pitressin, Na-free diet (B) alone, B 
with spirolactone, B and methylprednisolone, B and 
chronic pitressin. Maximum urine concentration 
was the same in all groups. T.H,0 increased to a 
maximum and remained constant as urine flow was 
increased by mannitol in all Na-fed dogs, and was 
not altered by pitressin-induced hyponatremia or 
acute aldosterone. However, in Na-deficient dogs, 
GFR had fallen, and, with increasing urine flow, 
T.~H20 decreased until the urine became hypotonic 
at moderate diuresis; T.H20 formation remained ab- 
normal despite administration of spirolactone, but 
corrected when GFR was raised with methylpredniso- 
lone. In Na deficiency, the fall in GFR appears 
to be the only factor responsible for defective 
urinary concentration. Lowered GFR probably pro- 
duces this defect by decreasing the amount of Na 
available in Henle's loop for transport into the 
medullary interstitium. The failure of aldoster- 
one to alter T.Ha0 formation suggests it does not 
alter proximal tubular Na reabsorption suffi- 
ciently to lower Na delivery to Henle's loop. 


HISTOLOGY OF THE KIDNEY IN FIXED AND REPRODUCIBLE 
ORTHOSTATIC PROTEINURIA. R. R. Robinson, S. N. 


a ors 


Glover*, P. J. Phillippi*, F. R. Lecocg* and P. R, 
Langelier*. USAF Hospital, USAF Aerospace Medical 


Center (ATC), Lackland AF3, Texas. 

Fixed and reproducible orthostatic proteinuria 
is traditionally viewed as a benign and transient 
condition of adolescence. However sone observers 
have often related its occurrence to underlying 
renal disease. If the precise clinical signifi- 
cance of this form of asymptomatic proteinuria is 
to be established, histologic examination of renal 
tissue is mandatory. Percutaneous renal biopsy 
was performed on 60 asymptomatic males, ages 17- 
24, with fixed and reproducible orthostatic pro- 
teinuria. Supine PAH and inulin clearances vere 
nornal in 92%. Examination of adequate bicpsies 
(54) with light microscopy revealed definite evi- 
dence of classifiable parenchymal disease in 8%, 
Apparently normal renal tissue was noted in 45%, 
Interestingly, 47% exhibited focal or diffuse 
structural alterations of a subtle but definite 
nature. Glomerular changes predominated and were 
typically denoted as early thiclening of the cap- 
illary wall, tuft hypercellularity, and eosino- 
philic granules in the capsular space. Electron 
microscopy of 5 biopsies demonstrated that the 
glomerular abnormalities were characteristically 
limited to the capillary epithelium. Basement 
membrane structure appeared essentially intact, 
These observations document the occurrence of 
morphologic alterations of the kidney in fixed 
and reproducible orthostatic proteinuria and are 
compatible with the tenet that such proteinuria 
is mainly glomerular in origin. 
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THE EFFECT OF LACTATE INFUSIONS ON URIC ACID 
CLEARANCE IN PREGNANCY. C.M. Smythe, M.D. and 
Anna Chrisanthis.* Medical College of S.C., 
Charleston, S.C. 

Handler in 1959 reported a correlation between 
serum uric acid levels (Py) and serum lactic acid 
levels (P1) in preeclamptic women. It was postu- 
lated that an increased amount of lactic acid 
released from an anoxic fetus and placenta might 
effect the increased tubular reabsorption of uric 
acid known to exist in preeclampsia and thought 
to be the reason for the hyperuricemia character- 
istic of it. Non-pregnant women, women with nor- 
mal pregnancies, and women with hypertensive 
disease in pregnancy have been studied. After 
control determinations of glomerular filtration 
rate and renal plasma flow (CIn) and CPAH), blood 
uric and lactic acid levels and uric acid and 
lactic acid clearances (C, and Cj) either 100 m 
Eqv. of 0.15 M lactate or 600 ml. of 5 % dextrose 
were given intravenously. Pregnant and non- 
pregnant patients responded to the IV infusion 
of dextrose with an increase of C, to three times 
control levels. The ratio of Cy to CIn (C,/CIn) 
rose the same amount. In response to lactate 
infusions, CIn, CPAH, and Py remained unchanged. 
P, levels rose markedly as did C,. However, in 
both pregnant and non-pregnant patients, C, fell 
to 20 % of control levels as did C,/CIn. It is 
apparent that infusions of lactate will result 
in increased tubular reabsorption of uric acid. 
This phenomenon occurs in normal and abnormal 
pregnancies and in non-pregnant patients. 


FLUID SHIFTS IN PERITONITIS. GeorgeR. Walker, Jr.* 
and James D. Hardy. Dept. of Surgery, Univ. of Miss. 
Medical Center, Jackson, Mississippl . 

Fluid shifts in peritonitis have been studied. Methods: 
Bile and gastric julce were collected aseptically from 
dogs sacrificed for other purposes, and each of these 
juices was injected into the peritoneal cavity of a 
different group of dogs. Thus bile, gastric juice, and 
isotonic saline in the dose of 2 cc./Kg. were injected 
into Groups |, Il, and Ill respectively. Blood volume 
(blue dye and hematocrit) was measured prior to injection 
and repeated 12 hours after injection. (Isotopic methods 
are recently available). ECF measured with NaSCN. 
Results: Thus far 10 of the projected 15 dogs have been 
studied in each group. All dogs in Group | died in 24 
hours. Autopsy revealed massive peritonitis and marked 
ascites. Dogs in Group II lived longer and were sacri- 
ficed in 72 hours. Peritoneal inflammation and ascites 
were less marked. There were no deaths in Group Ill. 
Some of these dogs were sacrificed in 72 hours. No 
evidence of peritonitis was present. In Group | the most 
striking changes were in hematocrit and plasma volume 
values. The rise in hematocrit following injection 
approached a two-fold increase. The plasma volume 
decreased almost as significantly. In Group II the same 
pattern of changes was observed but was of lesser 
magnitude. In Group III no significant changes were 

noted . 
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STUDIES ON A PATIENT WITH ''PHENACETIN NEPHRITIS'' 
DIAGNOSED BY MEANS OF RENAL BIOPSY. J.W. Trigg,* 
T.J. Ferrell Jr.,* and Jean McNeil. Dept. of 
Medicine, Medical College of Ala., and Medical 
Service, Veterans Administration Hosp., B'ham, 
Alabama. 

Measurements of renal function were made in a 
normotensive, polyuric, azotemic man with phena- 
cetin nephritis. The patient was not previously 
suspected of having renal disease and 11 months 
before admission had a NPN of 38 mg. %. He had a 
history of ingestion of approximately 7 Kg. of 
phenacetin in 15 years. Renal biopsy demon- 
strated chronic interstitial inflammation, tubu- 
lar atrophy, and thickening of the tubular base- 
ment membrane, such as reported in the Swiss 
literature, and, by Moolton and Smith in an 
autopsy case in this country. Three months after 
the cessation of heavy ingestion of phenacetin 
the BUN had fallen from 100 mg.% to 24 mg. %, 
but the inulin clearance was only 49ml/min. and 
the PAH clearance was 285 ml/min. at this time. 
He still could not concentrate his urine with 
fluid restriction or pitressin stimulation. In 
addition, he showed a quite limited ability to 
excrete acid when given an ammonium chloride 
load. 

This report is important in focusing attention 
on a fatal renal disease that produces little 
change in the urinary sediment and is partially 
reversible if recognized. In any patient re- 
ceiving analgesics an elevated BUN associated 
with isosthenuria may indicate phenacetin ne- 
phritis. These tests should be done since the 
routine urine examination may be normal in this 
disorder. 


THE EFF&CT O* ALT*RING MAGNITUDE BUT NOT DURATION 
OF POTASSIUM DEFICIT ON THE RENAL CONCENTRATING 
DEFECT OF POTASSIUM DEFLSPED RATS. John F, 
Warner® and Walter Hollander, Jr., Dept. of Medi- 
cine, Univ. of North Carolina, Chapel Hill, N. C. 
In previous studies showing impaired renal 
concentrating power with potassium (K) depletion, 
intensity and duration of K deficiency have been 
interdependent variables. [nis study was design- 
ed to determine whether magnitude of the K defi- 
cit conditions the severity of the renal concen- 
trating defect if duration of K depletion is 
constant. Five groups of 175-230 Gm. male , 
Sprague-Dawley rats ate the same electrolyte-free 
diet (pair-fed by groups) and were gavaged daily 
with different electrolyte solutions having 
identical total ionic concentrations but varying 
amounts of sodium, potassium, chloride and bi- 
carbonate so that varying degrees of K depletion 
would ensue. After 25 days, renal concentrating 
ability was tested with vasopressin as previously 
described after which blood and skeletal muscle 
were obtained for chemical analysis. Results, 
which are statistically significant, show that 
renal concentrating power decreased as K deficit 
increased (latter judged from muscle K content, 
which varied from 7 to 26 miq./100 Gm. fat-free 
dry solids). Since duration was constant, total 
K deficit and rate of K loss were necessarily 
interdependent; it is concluded that one or both 
of these is a major factor determining the se- 
verity of renal concentrating impairment in K 
depleted rats. Another variable which parallel- 
ed the K loss was extracellular alkalosis; how- 
ever, the renal concentrating defect is known to 
occur in K depletion without alkalosis, 
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CORRSLATION OF STRUCTUR® AND FUNCTION IN THE 
HUMAN SCCKINS SWEAT GLAND. Richard L. Dobson 
and Donald-C. Abele (intr. by Louis G. welt). 
Div. of Dermatology, Dept. of Medicine, Univ. 
of Ne Ce, Chapel Hill, Ne Co 

This study was done to determine the effect 
of salt intake on the structure and function of 
the eccrine sland. Subjects were salt-loaded 
by giving 20 Gm. NaCl daily for 1 week before 
sweatin: and LD jm. daily during sweating. 
Subjects were salt-denleted with rice and fruit 
jiet for 1 week before and during sweating. 
Subjects were sweated for 6 hours jaily for 
5 days. Na, K, Cl and urea were determined 
on blood, urine and sweat. Results were 
1) Sweat Na excretion far lower in salt-depleted 
than in salt-loaded subjects. 2) Rate of 
sweating unaffected by salt-intake. 3) Sweat 
urea excretion independent of sodium intake 
and inversely proportional to the sweat rate. 
L) Sweat gland biopsies showed marked cytologic 
changes in the secretory coil of salt-depleted 
subjects but almost none in the salt-loaded 
subjects. 


EXPERIMENTAL USE OF CYCLOPHOSPHAMIDE 
IN PSORIASIS AND MYCOSIS FUNGOIDES. John 
Laszlo, D. K. Wallace, and R. Wayne Rundles. 
Dept. of Medicine, Duke Hospital, Durham, N.C. 
Cyclophosphamide, an enzymatically-activated 
orally tolerated nitrogen mustard derivative has 
been extensively studied forits anti-tumor effect, 
Characteristic of cyclophosphamide is its inci- 
dental effect on ectodermal tissues, i.e. alopecia, 
darkening of skin and nail arrest. Beneficial 
effect on psoriasis was fortuitously noted in a 
67 year old man with psoriasis of the scalp since 
childhood, who has been under treatment with 
oral cyclophosphamide since March, 1959, for 
widespread carcinoma of the colon. During the 
first 2 months on therapy, his psoriasis cleared 
and has remained in remission during the 18 
months of therapy. A 17 year old girl with very 
extensive psoriasis and psoriatic arthritis but 
without neoplastic disease was treated with an 
initial dose of 40 mg./Kg. cyclophosphamide 
intravenously and 2 weeks later started on an 
oral maintenance dose of 100 mg. daily. At 3 
weeks there was 75% improvement of the skin 
lesions, and at 5 weeks there was virtually no 
sign of skin or joint disease. Three patients 
with mycosis fungoides were treated with 
cyclophosphamide: 2 of these had improvement. 
Chemotherapy of these skin disorders is still 
in the experimental stages and should be 
reserved for severe and refractory cases. 


CEREBRAL CONCUSSION AS A CAUSE OF COUGH SYNCOPE. 
Robert H. Eich and Andrew Kerr, Jr.**. V.A. Hos- 
pital and Dept. of Medicine, State Univ. of New 
York, Syracuse, N. Y. 

To clarify the mechanism of unconsciousness 
after severe coughing 18 patients were studied. 
During 21 episodes in five patients intra-arterial 
pressures, electroencephalograms, and a device for 
marking the instant of loss of consciousness were 
employed. Unconsciousness occurred within 2.8 and 
2.9 seconds from the onset of cough in two pa- 
tients. In two patients loss of consciousness was 
noted before a decline in arterial blood pressure. 
In four of five patients the electroencephalogram 
displayed flattening of alpha waves after loss of 
consciousness. It is concluded that in these 
patients the loss of consciousness is too rapid to 
be compatible with either cerebral ischemia or a 
vascular reflex mechanism. The changes in the en- 
cephalogram suggest cerebral concussion and this 
could be caused by the sudden marked rise in 


cerebrospinal fluid pressure occurring with severe 
coughs. 





STUDIES ON URINARY CATECHOLAMINES IN RHEUMATOID 


DISEASE. B.L. Skelton¥ Anne Skinner¥ H.L. Holley, 


Hugh Dempsey and S.R. Hill, Jr. U. of Ala. Med, 
Center and V.A.H., Birmingham, Ala, 


Recent studies (Acta Med. Scand, Suppl. 341: 
101, 1958) demonstrated increased adrenline and 
decreased nor-adrenline in urines of rheumatoid 
arthritis patients, Confirmation of these studies 
would be of considerable etiological importance 
in regard to abnormal metabolic features of rheu- 
matoid disease. Levels of 24-hour urinary excre- 
tion of adrenline, nor-adrenline and total cate- 
cholamines were measured in 8 male, and 12 fe- 
male patients with active rheumatoid disease 
maintained under uniform conditions and compared 
to healthy ambulatory normal subjects of compara- 
ble age and sex, The mean urinary 24-hour levels 
of total catecholamine, nor-adrenline and 
adrenline were 62+ 29, 53¢ 30, and 9t 5 mg. re- 
spectively for the rheumatoid arthritis group, 
and 66¢ 29, 52+ 33 and 14+ 19 mg. for the healthy 
control group. The mean adrenline levels were 
significantly lower (p less than 0,05) in the 
rheumatoid disease group, compared to the con- 
trols. While not sta@istically significant, mean 
total catecholamine and nor-adrenline levels 
were lower in the rheumatoid group than in the 
control group, and may show a trend rather than 
an absolute difference. These data do not sup- 
port previous studies of increased urinary ex- 
cretion of adrenline, and decreased excretion 
of nor-adrenline in rheumatoid arthritis. 
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EVALUATION OF HYALURONIDASE IN THE TREAT_ 
MENT OF ACUTE MYOCARDIAL INFARCTION. 
Sheldon R, Bender,M,D.,and William Likoff 
M.D., (Introduced by John H,. Moyer,M.D.) 
Hahnemann Medical College and Hospital, 
Philadelphia, Pennsylvania. 

Use of Hyaluronidase in dogs following 
acute myocardial infarction has resulted 
in complete restitution of the associated 
electrocardiographic abnormalities. Twenty- 
five patients with typical electrocardio-— 
graphic abnormalities of an acute myocard- 
ial infarction were given IV Hyaluronidase 
(100,000 U.q.4 hrs. x 3). In 14 patients 
treatment was begun within 6-8 hours of 
the onset of pain. In this group the 
most significant changes in the electro- 
cardiogram occurred. There was almost 
complete restitution of the electrocardio 
“grams to normal limits within 4 hours 
after initiating therapy. In the other 
ll cases no significant effects of the 
drug were noted, but the time interval 
from onset of infarction to treatment 
ranged from 16 to 26 hours. Conclusion: 
Patients treated with Hyaluronidase 
within 6-8 hours post-infarction will 
show remarkable restitutional changes in 
the ECG. These changes are shown to be 
due to mobilization and clearing of edema 
in the area of damage. 


EXPERIMENTAL PULMONARY ARTERIOVENOUS 
FISTULAS. Martin L. Dalton, Jr.*, and JamesD. Hardy. 
Dept. of Surgery, Univ. of Miss. Medical Center, 
Jackson, Mississippi . 

The pathophysiologic effects of a large pulmonary 
arteriovenous fistula have aroused much interest clinically 
but have, in general, been studied only superficially in 
the experimental animal. This study was undertaken to 
achieve a comprehensive survey of the cardiopulmonary 
and hematologic effects of this entity. In 40 mongrel 
dogs a left diaphragmatic lobectomy was performed and 
end-to-end anastomosis of the lobar artery and vein per- 
formed. Preoperative and postoperative determinations 
of Hct, Hgb, RBC, arterial O4, COz content, Oo satu- 
ration, O2 capacity, and pH were obtained during the 
observation period of 8-11 months. All dogs were 
autopsied and both gross and microscopic studies 
pesformed. Laboratory observations have included 
statistically significant increases in Hgb, Hct, RBC count, 
COp2 content, and O2 capacity; and decreases in O9 
content and Oo saturation. No consistent change in pH 
was noted. Total blood volume measured with venous 
Hct and Evans Blue dye increased 20%. At autopsy the 
heart was not enlarged and the lungs showed only minimal 
changes. Experimental results generally agree with, and 
serve to confirm those noted In clinical cases. The 
laboratory data reflect the presence of a large 
functioning right to left shunt with associated polycy- 
themia and hypervolemia. The fistulas are now being 
taken down and regression curves established. 
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FLUORESCEIN ARM TO RETINA APPEARANCE TIME - A NEW 
METHOD FOR STUDY OF CAROTID ARTERY OCCLUSION. 
Noble J. David*, Yoshio Saito*, and Albert Heyman. 
Dept. of Medicine, Duke 'miversity and Veterans 
Administration Hospital. Durham, N.C. 

Fluorescence of the retinal vessels abruptly 
appears after injection of sodium fluorescein 
into en antecubital vein and can be easily seen 
by ophthalmoscopic examination using blue filtered 
light. The appearance time of retinal fluores- 
cence was monitored simultaneously in both eyes 
by a pair of observers in 7 petients with internal 
cerotid artery thrombosis, 3 with common cerotid 
ligetion and in 17 control subjects, 8 of whom 
were studied during mamal compression of a 
common carotid artery. In the contro] subjects, 
retinal fluorescence appeared in both eyes nearly 
simulteneously with a meen arm to retina appear- 
ance time of 13.3 seconds; the difference in the 
time of appearance in the two eyes ranging from 
© to 6.7 % (meen 2.6 %). Manusl compression of 
the common carotid artery produced a 10 to 50 % 
(mean 26 %) delsy in fluorescence in the ipsi- 
lateral eye. In internal carotid thronbosis, 
the delay in retinal flvorescence ipsilaterally 
ranged from 6 to 30 % (meen 18 %), whereas in 
common cerotid ligation the delay wes consider- 
ably longer with e mean difference in the two 
eyes of 41 %. This study indicetes tht arm to 
retina fluorescein appearance time may te used 
as e simple method of detecting obstruction in 
the circulation of the carotid arteries. 


A CLINICAL AND KINETOCARDIOGRAPHIC STUDY OF 
IIOGRAPHIC CONDUCTION DEFECTS. W. H. 
Dodson (intr. by E. E. Eddleman, Jr.). VA Hospi- 
tal and Med. Coll. of Ala., Birmingham, Alabama. 
The kinetocardiograms (ultra low frequency pre- 
cordial movements)-and clinical data for 51 pa- 
tients with conduction defects were analyzed. The 
electrocardiographic abnormalities were classified 
as left bundle branch blocks (LBBB) or right bun- 
dle branch blocks (RBBB). (Wilson's criteria). 
Those that did not satisfy these criteria were 
listed as interventricular conduction defects. 
(IvCD). Of the 51 tracings, 25 were RBBB's, 13 
were LBBB's, and 13 were IVCD's. Of the RBBB's, 
7 had no clinical evidence of heart disease, 14 
had coronary artery disease and 4 had miscellane- 
ous causes. Ten of the 13 LBBB's had coronary ar- 
tery diseases, while only 3 were "idiopathic". 
Ten of the 13 LBBB's also had precordial "bulges" 
(systolic outward movement of .20 sec. or great- 
er), while only 11 of the 25 RBBB's had "bulges". 
The fact that coronary artery disease and the 
occurrence of “bulges” were less frequent in 
RBBB's may explain the better clinical prognosis 
previously reported in this group. In contrast, 
coronary artery disease and "bulges" were more 
common in LBBB's. In 30 of the 51 patients, 
"bulges" were present (59%). This suggests that 
@ more extensive myocardial infarction was respon- 
sible for the block, rather than a focal lesion 
confined to the bundle. Thus these findings sup- 
port Grant's concept that many conduction defects 
may be distal to the bundle. 
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VENTRICULAR KINETICS IN HYPERTHYROIDISM AND THEIR 
MODIFICATION BY RESERPINE. W.J. deGroot,* J.J. 
Leonard,* H.W. Paley,* J.E. Jonnson,* and J.V. 
Warren. Dept. of Med., U. of Texas, Med. Branch, 
Galveston, Texas. 

This study was undertaken to elucidate the left 
ventricular work pattern in hyperthyroidism. Var- 
ious cardiodynamic parameters were studied in 14 
thyrotoxic patients before and after short term 
treatment with intramscular reserpine. The car- 
diac index (5.82 L/min.) and the heart rate (103) 
were considerably above normal. More important was 
the demonstration of a significantly elevated 
stroke volume (S7ec/M°) when compared to normal 
(45ec/M*, p<O.01). Since reserpine can deplete the 
experimental animal of catechol amines its use in 
this study seemed promising. Although the heart 
rate slowed 17% after reserpine, cardiac index was 
unchanged. This resulted in a further augmentation 
of stroke volume (72cc/M@) and an increase in left 
ventricular stroke work from 6.8 gm. M. to 7.9 gm. 
M. (p<0.05). Analysis of ventricular ejection 
characteristics revealed that the period of iso- 
metric contraction (0.02 sec.) although consider- 
ably shorter than normal (0.04 sec.) was not al- 
tered by reserpine. Ejection time (0.23 sec./beat) 
was not changed by treatment. The tension time in- 
dex (TTI) per beat, reported to have a close cor- 
relation with myocardial Oo consumption increased 
from 24.2 mm.Hg. sec. to 27.3 mm.Hg. sec. (p<0.02), 
However the TTI per min. was not altered. In ad- 
dition to tachycardia the hyperthyroid heart meets 
body demands with an augmented stroke volume at 
an increased mean rate of ejection. Reserpine, by 
slowing the pulse increases stroke volume and ven- 


tricular ejection rate, but does not change min. 
TTI, the myocardial O2 utilization index used in 
this study. 


MECHANISMS OF ENDOTOXIN SHOCK. James C. 
Griffin, Jr.,* Martin L. Dalton, Jr.,* Jorge A. 


Rodriguez,* and James D. Hardy. Dept. of Surgery, 
Univ. of Miss. Medical Center, Jackson, Mississippi. 
The purpose of this Investigation was to determine the 
mechanism of endotoxin shock. A primary objective was 
to examine the role of the myocardium in endotoxin shock, 
utilizing the Walton-Brodie strain gauge arch and the 
Langendorf isolated heart perfusion apparatus. Twenty-six 
adult dogs, Including 2 controls, were studied using the 
strain gauge. Aortic pressure, right atrial pressure, pulse 
rate, and EKG were continuously monitored. Myocardial 
force was recorded directly by means of the Walton-Brodie 
strain gauge arch sutured directly to the right ventricular 
myocardium. After baseline tracing, freshly prepared E. 
coll endotoxin (5 mg./Kg.)was injected rapidly |.V. and 
each animal monitored continuously until death. RISAwas 
used to determine the blood volume hourly In the final 
12 dogs. Meansurvival time was 3.48 hours, and all dogs 
pursued a generally typical course. Following a precipi- 
tous fall In all values within 3 min. after endotoxin in- 
jection, all vectors gradually Increased for a short time 
only to return rapidly to shock levels and remain there. 
The myocardial force, In contrast, remained within 75% 
of normal, despite severe arterial hypotension, until a 
short time before death. Plasma volume gradually 
declined as red cell mass slightly Increased. The Isolated 
perfused heart of guinea pig and rat was depressed by 
endotoxin. Myocardial force appears to be less affected 
by endotoxin shock than other measured vectors. 
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THE DIVING MECHANISM OF WATER SNAKES. Joe E. 
jJackson* and H. V. Murdaugh, Jr. Dept. of Med., 
Univ. of Ala. School of Med. and VA Hospital, 
Birmingham, Alabama. 

The diving mechanism of the seal is composed 
of two parts, a reflex bradycardia and an 
arterial constrictor response producing a 
decreased cardiac output perfusing a smaller 
vascular bed. The water snake (Natrix) has 
previously been found to have a bradycardia with 
diving. In this study, specimens of Natrix 
sipedon and of Natrix cyclopion were studied. 
The bradycardia with diving was not as prompt 
in onset as in the seal, but could be prevented 
by atropine. Ventricular blood samples drawn 
during and after 30 minute dives revealed 
oxygenated blood with no increase in blood 
lactic acid concentration until after the dive 
had terminated. Nitrogen breathing produced a 
cyanotic unconscious state within 20 minutes 
with pronounced rise in blood lactic acid con- 
centration. It is concluded that, like the seal, 
the Natrix has both bradycardia and an arterial 
constrictor response with diving. 





INFARCTION. John 0. (intr. by E. E. 
Bddleman, Jr.). VA Hospital and Med. Coll. of 
Alea., Birmingham, Alabama. 

Paradoxic precordial movements (bulges) due to 
myocardial infarction have been previously demon- 
strated. Left ventricular hypertrophy also pro- 
duces an abnormal systolic outward movement (apex 
thrust) which resembles a bulge. ‘This study is 
concerned primarily with the differentiation of 
these abnormalities.’ Kinetocardiographic traces 
were studied from 71 patients with documented my- 
ocardial infarctions and compared to the records 
from 63 patients with hypertension. In the in- 
farct group, bulges occurred in 92% of the pa- 
tients with acute anterior infarctions, 72% of 
the patients with acute posterior myocardial in- 
farctions and 43% of the patients with old myo- 


cardial infarctions, with an over-all incidence of 


bulges in 684 of the patients. When the bulge 

occurred at the V2, Vj, or V5 area, it was impos- 
sible to disti sh it from the apex impulse due 
to left ventricular hypertrophy. However, 55% of 


the patients with bulges had a paradoxic pulsation 
in the Vo or epigastric areas of .20 sec. in dura~ 


tion as compared to only 9% of the patients with 


hypertension. Thus the presence of a bulge in the 


Vv, or epigastric traces of .20 sec. in duration 

ers some kinetocardiographic differentiation 
of bulges from the abnormal thrust due to left 
ventricular hypertrophy. In the absence of a 
Cause for left ventricular hypertrophy the pre- 
Sence of a bulge is clinically significant re- 
gardless of the precordial location. 
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LEFT VENTRICULAR STROKE VOLUME VARIATIONS IN MAN 
ASSOCIATED WITH RESPIRATION, W. B. Jones* (intr. 
by T. J. Reeves). VA Hospital and Dept. of Med., 
Med. Coll. of Alabama, Birmingham, Alabama. 

The variation produced in left ventricular 
stroke volume by respiration was studied in seven 
normal men, The stroke volume was determined by 
a computer technique from the aortic pressure 
pulse (as obtained by retrograde aortic catheter- 
ization). The computer method of obtaining 
stroke volume has been validated in dogs by di- 
rect comparison with an electromagnetic flow 
meter. Six of the seven subjects had a moderate 
increase in stroke volume during expiration and 
a decrease in inspiration, The other subject had 
no significant variation. In three subjects, a 
combination of deep respiration and tachycardia 
resulted in a reversal of the pattern with the 
larger stroke volumes appearing during inspira- 
tion. Held deep inspiration in two subjects re- 
sulted in a drop in stroke volume which appeared 
to be correlated with an increase in peripheral 
resistance. It is concluded that the usual 
changes in stroke volume with quiet respiration 
are mechanical and are related to changes pro- 
duced in the atrioventricular pressure gradient 
secondary to changes in intrathoracic pressure. 

The mechanics may be related to the thickness 
of the ventricular wall contrasted to the atrial 
and pulmonary venous walls producing a delay in 
transmission of intrathoracic pressure to the 
ventricular cavity. 





THE NATURAL HISTORY OF VENTRICULAR SEPTAL 
DEFECT WITH PULMONARY HYPERTENSION (EISEN- 
MENGER'S COMPLEX AND SYNDROME). P.K. 
Peterson* and Don W. Chapman, Houston,Tex. 

The principal findings in 28 patients 
with Eisenmenger's complex are presented. 
These include a history of cyanosis, heart 
murmur, ease of fatigue and dyspnea on ex- 
ertion occurring in over 75% of the cases. 
Principal physical findings included car- 
diac enlargement, increased second sound 
in the pulmonic region, right ventricular 
overaccessibility, systolic murmur and 
cyanosis. ‘ 

Electrocardiographic tracings revealed 
right ventricular hypertrophy in all cases 
and teleoroentgenograms showed right ven- 
tricular enlargement in 91% of the cases 
with prominent central pulmonary vessels 
and decreased peripheral vessels. Cardiac 
catheterization invariably showed marked 
elevation of the pressure of the lesser 
circulation with peripheral unsaturation 
in all but one case. 

Followups were obtained on 20 of the 28 
cases, revealing 4 deaths, 3 patients who 
were worse, 8 unchanged, and 5 who were 
subjectively improved. One patient had _, 
undergone a normal delivery, an occurrencd 
which we believe has not been reported be- 
fore. Emphasis is laid on a previously 
undescribed symptom of apparent bleeding 
tendency, hemoptysis and epistaxis ex- 
cluded, which occurred in 21% of our 
cases. 
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AUTOMATIC SCREENING OF ELECTROCARDIOGRAMS BY 
MEANS OF DIGITAL ELECTRONIC COMPUTERS. Hubert V. 
Pipberger, Robert J. Arms* and Friedemann W. 
Stallmann*. VA Hospital, Dept. of Medicine, 
Georgetown Univ. and Natl. Bureau of Standards, 
Washington, D. C. 

A screening procedure for the separation of 
normal and abnormal records appears an essential 
preliminary step in automatic analysis. The 
spatial ventricular gradient (SVG) was chosen as 
analytic criterion because it represents the most 
comprehensive single measurement for such a pur-— 
pose. To test its reliability, corrected orthog- 
onal leads (Schmitt's SVEC III system) were re- 
corded on magnetic tape from 112 normal subjects 
and 144 cases with ECG abnormalities. Conse- 
quently, these tracings were converted auto- 
matically into digital form for processing by an 
IBM 704 digital computer. The following computa- 
tions were made: 1. for each orthogonal lead; 


2. Magnitude of SVG derived from the orthogonal 
components; 3. Spatial direction of své in 


terms of azimuth and elevation angles. A_normal 
range for magnitude and orientation of SvG was 
derived from the control series. Out of 56 cases 
with old myocardial infarctions, 90% fell outside 
of this normal range. In the groups LBBB and 
RBBB, 100 and 90% of the cases were recognized as 
abnormal. The recognition rate for LVH and RVH 
was poorer, being & ani 71%. It was concluded 
that computation of své represents an excelitent 
screening procedure for records showing myo- 
cardial infarctions and ventricular conduction 
defects. Additional parameters seem to be r>- 
quired, however, for the screening of ventricular 
hypertrophies. 


THE RELATIONSHIP OF CARDIAC OUTPUT AND MEAN RIGHT 
ATRIAL PRESSURE IN ATROPINIZED MAN CONSISTENT 
WITH STARLING'S LAW. J.C. S r,* H.K. son, 
Jr.,* and H.D. McIntosh. =e oF Med. , aa ni 
versity, Durham, N.C. 

No consistent relationship has been observed 
between cardiac output (CO) and right atrial (RA) 
pressure in normal subjects with intact autonomic 
reflexes. This study was designed to evaluate the 
relation between these parameters in subjects 
whose autonomic adaptations were modified by atro- 
pine. RA and radial artery pressure and CO were 
measured before, during, and after rapid infusion 
(5 mins.) of 1000 ml. 5% albumin in saline in 7 
normal controls and 7 atropinized (2.5 mgms.I.V.) 
subjects. In the controls, albumin infusion re- 
sulted in a large increase in mean RA pressure 
(6.2 to 13.1 mm. Hg), but only moderate and in- 
consistent increases in CO (mean 6.29 to 7.75 
L./min.). Following atropine, although albumin 
infusion resulted in a large elevation in RA pres- 
sure (-0.7 to +5.6 mm.Hg) similar to the control 
group, there was a significantly greater increase 
in CO (mean 7.83 to 11.14 L./min.; P<0.02). Mul- 
tiple values (7-8) of left ventricular stroke 
work and mean RA pressure over a wide range tended 
to vary directly in each atropinized subject. 
Less correlation was evident in the controls. At- 
ropine, possibly by vagal inhibition, was associ- 
ated with a greater CO increase for a similar 
change in RA pressure than was observed in the 
controls. Such changes may reflect unopposed sym- 
pathetic influence. These findings suggest that 
the atropinized human heart responds to increased 
YeRers fijiing in a manner consistent with Star- 


CLINICAL RESEARCH 


STUDIES OF PULMONARY DIFFUSION IN 
EXPERIMENTAL AND CLINICAL LEFT-TO- 
RIGHT SHUNTS. Keith Reemtsma,J.R. Gantt*, 
R.J. Schramel*, M.M. Ziskind*, A. L. H ¥, 
A, Ge Quiroz*® and Oscar Creech, Jr. Dept. of 
Surgery, Tulane University, New Orleans, La. 

The relationship of pulmonary blood flow and 
diffusion has been studied in dogs with left-to- 
right shunts of alterable flow and in patients be- 
fore and after closure of shunts. Methods in- 
volved the creation of left subclavian-pulmonary 
artery anastomoses and insertion around the 
subclavian artery of an inflatable cuff with a 
subcutaneous reservoir, thereby permitting 
subsequent studies involving acute alterations 
in shunt flow without thoracotomy. Studies in 
patients were performed preoperatively and at 
varying intervals postoperatively. Laboratory 
methods involved estimation of shunt flow and 
total pulmonary blood flow by the Fick principle 
and diffusing capacity by the CO steady-state 
technic. Results in animals demonstrated that 
shunt flow exceeding 150% of systemic venous 
return was associated with consistent increases 
in diffusing capacity, in the presence of constant 
alveolar ventilation. In animals with shunts 
less than 150% of SVR, no significant change 
was noted. Preoperative studies demonstrated 
moderate elevation of diffusing capacity in 5 of 
13 patients, with a fall-to normal range in the 
postoperative period. 


THE DIFFERENT R3CLE OF CAPILLARY PERMEABILITY Il 
THE EDEMA OF HEART FAILURE AND RFiAL DISEASE. 
John Tuckman* and Frank A. Finnerty, Jr., Dept. 
of Medicine, Georgetown University Scaool of 
Medicine and Georgetown Medical Division, D.C. 
Senerai Nospital, Yashington, D.C. 

Tvo hour arterial dilution curves of 4 
simiitaneously administered 1131-nsa and cr°l- 
RBC in & edematous patients with heart failure 
and 6 edematous patients with chronic renal 
disease were compared with curves of 7 normal 
patients. In the patients with heart failure 
the mixing times of both isotopes were slower 
than those of normal subjects but the time for 
completion of rapid mixing was similar for both 
isotopes in 6 of these 8 patients. In the 
patients with renal disease the time required 
to complete the rapid mixing of cr°l-RBC was 
not longer than in normal subjects. On the 
other han 5 of the 6 patients with renal 
disease I/3+-Hsa took longer. than normal and 
conspicuously longer than Cr~*-RBC to complete 
the period of rapid mixing. It would seem from 
these data that although capillary permeability 
tc protein does not play an important role in 
the production of edema of heart failure, it 
may be significant in the pathogensis of edems 
due to chronic renal disease. 
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THE RELATIONSHIP OF MYOCARDIAL OXYGEN 
TENSION TO EPICARDIAL EKG CHANGES FOLLOW- 
ING CORONARY ARTERY OCCLUSION IN THE DOG. 
W. Dean Warren, Justus Saurbrey* and Hans H. 
Wandall*. Institute of Experimental Medicine and 
Surgery, Copenhagen, Denmark. 

To test the hypothesis that ventricular fibrillation 
following coronary artery occlusion stems from a 
“current of oxygen differential" between hypoxic and 
well-oxygenated myocardium, myocardial oxygen ten- 
sion was studied by platinum electrode polarography 
and was related to direct epicardial EKG's. Such 
studies were done following coronary artery occlusion, 
during diffuse hypoxia, and with diffuse hypoxia and cor- 
onary occlusion combined. These studies indicate 
that a rapid fall in myocardial oxygen tension precedes 
the ST segment changes which follow occlusion. With 
release of occlusion, EKG changes rapidly revert and 
are followed by tissue oxygen tension levels greater 
than prior to occlusion. With occlusion during hypoxia 
the usual elevated ST segment appears and ventricular 
fibrillation may occur. Following release of occlusion 
during diffuse hypoxia, there has been the return to 
normal of the ST segment while tissue oxygen tension 
levels of ischemic and non-ischemic areas remain un- 
altered. This study repudiates the theory that differ- 
ences in oxygen tension initiate ventricular fibrillation. 
It also refutes the concept that the platinum electrode 
responds to myocardial contractility rather than 
tissue oxygen levels. 


A NEW METHCD FOR MEASURING INTRAOCULAR ARTERIAL 
PRESSURE. J. Edwin Wood. Dept. of Medicine, 
Medical College of Georgia, Augusta; Georgia. 

A method for accurate, simultaneous measure- 
ment of the systolic blood pressures of the 
central retinal arteries that can be performed 
as a part of a routine physical examination is 
described. The device consists of two goggle - 
like eye pieces, constructed so that a pneumatic 
seal can be maintained around each orbit. The 
distance between these eye pieces can be ad- 
justed for the individual patient with a link- 
age across the bridge of the nose. Straps from 
the temporal edges of the eye pieces are at- 
tached to a pneumatic cuff placed on the back 
of the head. Inflation of this cuff results in 
a rise of pressure of the air trapped anterior 
to the eye by the eye pieces. The pressure of 
this air, as measured by an ordinary manometer, 
can be maintained at any desired level by ad- 
justment of the pressure in the cuff. The test 
is performed by simultaneously exposing the 
eyes to progressively higher levels of pressure 
at 15 second intervals until the pupilary re- 
action to light is abolished. This indicates 
that blood flow to the retina has been inter- 
rupted. The retinal arterial systolic pressure 
was measured in this way in 25 normal subjects. 
The pressures in the eyes were identical in all 
but 3 subjects whose eyes varied from one an- 
other by 2 mm. Hg. Three patients with demon- 
strated partial occlusion of one internal ca- 
rotid artery had pressure reductions on the 
affected side that ranged from 8 to 20 m. Hg. 


CENTRAL NERVOUS SYSTEM 


HUMAN BIOASSAY OF FOUR BUTYROPHENONE DERIVATIVES 


IN PSYCHONEUROTICS. J.H. Nodine, T. Bodi, H.A. 
Levy, P.E. Siegler, and R. Khorsandian (intr. by 
J.H. Moyer). Dept. of Medicine, Hahnemann 
Medical College & Hospital, Philadelphia, Penna. 
Four butyrophenone derivatives (R-1625, R-1647, 
R-1892, and R-2167) were found to have CNS 
depressant activity similar to that of pheno- 
thiazines and reserpine in animals. A total of 
151 patients were divided into four groups and 
each group was treatéd with one of the drugs. 
Small doses were used initially (0.5, 10, 5.0, 
and 2.5 mg. daily respectively) and the doses 
were increased to tolerance or until maximum 
therapeutic response occurred. The patients were 
followed weekly or biweekly by the psycho- 
pharmacologic team and received periodic 


laboratory studies--blood counts, urinanalyses, 
and liver function studies. The depressant 
activity of the drugs was observed in man by 
excessive loss of motivation and apathy occurring 
with all the drugs at practically the same dose 
as was effective clinically in relieving anxiety. 
Unsteady gait, fainting reaction, and typical 
parkinsonian reactions also occurred. No 
abnormalities were found in the laboratory 
studies and all the clinical reactions were 
readily reversible when the drugs were 
discontinued or when the dose was decreased. The 
beneficial effect curve for each drug will be 
shown and the EDs, for man is compared to the 
pharmacologic potency. Similarily the TDs in 
man is compared with the LDsg in mice for these 
four drugs. 
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GASTROINTESTINAL AND LIVER 


A LIVER ENZYME THAT CONJUGATES SULFOBROMOPHTHALE IN 
SODIUM (BSP) AND GLUTATHIONE (GSH) WITH DEBROMINA- 
TION OF BSP. Burton Combes and Geneye Sue Stake~ 
jum (Intr. by Leonard Le Madison). Dept. Internal 
Medicine, Us. of Texas Southwestern Med. School, 
Dallas, Texas. 

Previous work Indicated that the major pathway 
of BSP metabolism Involves Intrahepatic con Juga— 
tlon of BSP with GSH In thioether I|Inkage. In the 
present studles, an enzyme which catalyzes BSP-GSH 
conjugation has been Identified In liver. Enzym 
atic activity Is accounted for completely In the 
soluble supernatant fractions none Is demonstrable 
In mitochondria or microsomes. Enzyme Is most act= 
Ive In IIver. In addition, It Is found to a lesser 
extent In other organs. One mole of bromide Ion Is 
released for each mole of BSP-GSH conjugate 
formed. Bromide Is not |Iberated on Incubation of 
enzyme and BSP In the absence of GSH. Phenol tetra— 
bromphthaleln (BSP minus 2 SO3Na) conjugates with 
GSH and bromide Is released. Pheno!phthaleln (BSP 
minus 2 SO3Na and 4 Br), @ halogen—free compound, 
does not form a GSH conjugate. These data suggest 
that conjugation with GSH Is dependent on the pre— 
sence of halogen groups and that the thloether 
linkage of the BSP-GSH conjugate Is formed by at— 
tachment of the sulfur of GSH to BSP at the site 
of bromine removal. 

Enzyme activity, very low In IIver of the fetal 
ret In utero, matures soon after birth. This cor— 
relates we!! with observations of early Impalrment 
then gradual attainment of normal! BSP removal! from 
blood In premature and newdorn Infants. Dependency 
of BSP metabolism on GSH and a Iiver enzyme sug— 
gests, therefore, that In !Iver disease, Impalred 


removal! of BSP from blood may be related to elther 
2} teret ions In pepat Ic GSH content and/or conjuga= 
ng enzyme activity. 


ENDOSCOPIC EXAMINATION OF THE STOMACH AND 
DUODENAL CAP WITH THE FIBERSCOPE. Basil |. 
Hirschowitz. Univ. of Ala. Medical Center, 
Birmingham, Alabama. 

Employing the principle of the fibre optics, 
a revolutionary endoscopic instrument has been 
developed and used successfully to examine the 
upper gastrointestinal tract. The instrument is 
completely flexible making it easy to pass, as 
well as safe and comfortable to the patient. 
image resolution is as good and light trans- 
mission 2.5 times better than the conventional 
gastroscope, making color photography with 
commercially available film possible. 

The instrument has been used to examine the 
Stomach, duodenal cap and in the post-gastrectomy 
patient the afferent and efferent jejunum for up 
to 12 inches beyond the stoma. Several new 
observations have been made. Motility: (a) 
There is an efficient circular sphincter at the 
apex of the duodenal bulb, separating the first 
portion of the duodenum from the second; (b) 
after gastrectomy the stoma regains motility 
resembling the antral motility and dumping 
appears to be associated with a failure of 
closure of the stoma. Pathology: Duodenal bulb 
pathology recognized so far has included 
duodenal uicers which could be classified into 
acute, chronic and indolent, and duodenitis, 
both acute and chronic. A post-gastrectomy 
syndrome of particular interest is jejunitis 
without ulceration in patients with the clinical 
syndrome of marginal ulceration and negative 
x-rays. Photographs illustrating the various 
findings will be shown. 


RECTAL POLYPS: A CYTOLOGIST'S POINT OF VIEW. 

J. T. Galambos*tintr. by J. Willis Hurst). Dept, 
of Med., Emory Univ. School of Medicine, Atlante, 
An etiologic relationship was suggested be- 

tween rectal polyps and cancer in the 1920's. 
Since then the evidence remained circumstantial, 
A series of polyps were photographed and examined 
cytologically and were followed by us. Cytology 
of some of these polyps revealed malignant, as 
well as the usual normal and atypical cells. The 
excised polyps showed glands which were the sourg 
of the benign cells and glands which were the 
source of the atypical and malignant cells. None 
of these polyps showed any biologic or histologic 
evidence of malignancy. It is proposed that cyto- 
logic malignancy means cancer cells. The lack of 
invasion in polyps with cancer cells then sug- 
gests some tissue factor in the stroma of these 
polyps which prevents invasion. It is proposed 
that the rectal polyp is a manifestation of a 
neoplasia prone mucosa in a host whose response 
is the development of a stroma which is able to 
confine malignant cells to the glands of a polyp, 
Thus these adenomas are the manifestations of 
host immunity against cancer. The development of 
carcinoma, then, is due to 2 ferces: 1) the ap- 
pearance of cytologically malignant cells, and 2) 
breakdown of host defenses to confine these muta- 
ted malignant cells. 


THE EFFECT OF A REVERSED JEJUNAL SEG- 
MENT UPON GASTRIC EMPTYING AND NUTRI- 
TION FOLLOWING SUBTOTAL GASTRECTOMY, 
meotgs L. Jordan, Jr.** and Richard K. Willms* 

ora and Webb Mading Dept. of Surgery, Baylor 
U. College of Medicine, Houston, Texas. 

This study was designed to test the effectiveness 
of a reversed segment of jejunum upon nutritional 
disturbances which may follow subtotal gastrec- 
tomy. Five control dogs underwent a standard 
subtotal gastrectomy with end-to-side gastroje- 
junostomy. In 5 other dogs a one-inch reversed 
segment of jejunum with attached neurovascular 
pedicle was interposed between the gastric rem- 
nant and the jejunum so that peristalsis in the 
segment is toward the stomach. Prior to opera- 
tion, metabolic balance studies of fecal loss of 
fat and nitrogen were performed, in addition to 
foentgenographic measurement of gastric empty- 
ing and determinations of serum concentrations d 
protein, lipid, cholesterol, sodium, potassium, 
chloride, calcium, phosphorus and blood urea 
nitrogen. Studies completed 1 to 2 months post- 
pperatively demonstrated a difference in onset of 
gastric emptying between the 2 groups. Passage 
of barium into the jejunum occurred immediately 
after ingestion in the control dogs, while there 
was a delay in some of the dogs with reversed 
Segments. Metabolic balance studies, however, 


phowed an increased loss of fat and nitrogen in 
the stools of animals in both groups. Studies 6 


months postoperatively are in progress. 
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HEMATOLOGY 


SUPRAVITAL BLOOD STUDIES USING ACRIDINE ORANGE 
FLUORESCENCE.| John F. Jackson (intr. by John R. 
Snavely). Dept. of Clin. Lab. Sciences, Univ. 
Med. Center, Jackson, Miss. 

A simple method for supravital fluorochroming 
with acridine orange has been applied to the study 
of peripheral blood, bone marrow, and L.E. buffy 
coat. A small drop of the specimen was placed on 
a clean coverslip, inverted onto a slide bearing 
a dried film of acridine orange, sealed with 
petrolatum, and examined with ultraviolet micro- 
scopy. Nucleated cellular elements exhibited 
characteristic fluorescence. Nuclei appeared 
green and cytoplasmic granules were yellow, 
orange, or red depending on the cell type. Retic- 
ulocytes exhibited bright orange reticulum, but 
mature erythrocytes were nonfluorescent. In 
myelogenous leukemia, circulating microblasts 
had large green globular clumps of chromatin just 
within the nuclear membrane, and were readily 
distinguished from lymphocytes which had red 
cytoplasmic granules and diffuse uniformity of 
the nuclear chromatin pattern. L.E. cells in 
the buffy coat from two hour clots contained L.E. 
bodies which were a very pale homogeneous green. 
Based on the metachromatic differentiation of 
acridine orange at acid pH producing the red 
fluorescent complex I with RNA and the green 
complex II with DNA, these studies support 
previous conclusions that the intracellular pH 
of leukocytes is below 4, and that the change in 
staining reaction of the L.E. body is due to 
blockage of binding sites for acridine orange by 
the interaction of L.E. factor and DNA. The 
method also appears to be of practical value in 
routine hematology. 


MACROGLOBULINS AND EFFECTS OF MERCAPTANES. 
Stephan E. Ritzmann* and William C. Levin. 
Department of Medicine, University of Texas 
Medical School, Galveston, Texas. 

Macroglobulins (MG) can be depolymerized by 
various mercaptanes (merc.) by reversible breaks 
of disulfid links. MG possess individual sensitiv- 
ity to merc. necessitating in vitro sensitivity 
studies. Following reaggregation non-specific, 
physical properties of MG may reappear (e.g. high 
viscosity), others may not (e.g. gelformation). 
Specific, immunological properties of macromolec- 
ular antibodies are irreversibly abolished by de- 
polymerization. Merc. aid in the diff. diagnosis 
of myeloma and Macroglobulinemia Waldenstrom (MW) 
and in the diagnosis of incipient MW with low MG 
levels. Depolymerization of MG in MW results in 
sharp reduction of viscosity; immunophoresis re- 
veals decrease of 8-2-M globulin but increase of ¥ 
globulin. Indications for treatment with merc. in 
MW are: 1) Increased serum viscosity with sludging 
and/or cryopathy; 2) bleeding tendency or 3) fre- 
quent infections. Treatment may result in libera- 
tion of bound clotting factors and antibodies.--- 
Other disorders with MG amenable to treatment with 
@erc. are: 1) Cold agglutinin disease: Cold aggl- 
tinins are reduced by merc. resulting in decreased 
hemolysis and clinical improvement. 2) Chronic 
syphilitic cold hemoglobinuria: cold hemolysin, 
Wassermann's reagin and cold sensitivity are re- 
duced markedly. Effects of merc. upon 3) rheuma- 
toid arthritis and 4) RH- antibodies are being ex- 
plored. 5) Merc. depolymerize and inactivate mac- 
Tomolecular botulinus toxin A; in mice merc. pro- 
tect against lethal doses of toxin A. 


THE INFLUENCE OF CHRONIC HYPOXIA UPON THE BEHAVIOR 
OF HOMOLOGOUS ERYTHROCYTES FROM DONORS WITH SICKLE 
CELL TRAIT AND SICKLE CELL THALASSEMIA. William C. 
Levin, Richard Thurm*, Faruk Ozer* and William de 
Groot*, Hem. Res. Lab. and Dept. of Med., Univ. 
of Tex. Med. Br., Galveston, Texas. 

Six patients with normal hemoglobin genotypes 
served as recipients for compatible homologous 
erythrocytes obtained from donors with either 
sickle cell trait or sickle cell thalassemia syn- 
drome. Five of the recipients had arterial oxygen 
desaturation associated with chronic cardiovascu- 
lar disease and/or chronic pulmonary disease. The 
sixth recipient had normal arterial oxygen satura- 
tion. In all six, survival of autologous erythro- 
cytes was normal and no excessive splenic or hepa- 
tic sequestration of labeled erythrocytes was dem- 
onstrated. Blood from either of two donors, one 
with sickle cell trait and one with sickle cell 
thalassemia, was labeled with chromium?! using 
conventional methods. Following transfusion into 
the recipients with desaturation, there was sig-. 
nificant shortening of erythrocyte survival and 
an associated abnormal rise in splenic sequestra- 
tion of labeled erythrocytes. In the recipient 
with normal saturation, there was normal survival 
and normal splenic and hepatic accumulation of la- 
beled erythrocytes. These data indicate that eryth- 
rocytes from individuals with heterozygous S$ hemo- 
globinopathies survive a shorter period of time 
than normal in recipients with chronic hypoxia, due 
in part to hypersequestration of these cells by 
the spleen. This suggests that individuals with 
heterozygous S hemoglobinopathies may develop 
hemolytic and/or thrombotic manifestations should 
an intercurrent disease produce chronic hypoxia. 


THE HEMATOTOXICITY OF AMPHOTERICIN Be Re Eo 
Windom*, J.P. Sanford, JA. Pritchard, ReSe Aber— 
nathy and HeGe Muchmore*. Depts. of Int. Med. and 
Ob.—Gyne, Us. of Texas Southwestern Med. School, 
Dallasy Dept. of Meds, Us. of Arke, Little Rocks 
and Med. Service, VeA. Hospital, Oklahoma City. 

Anemia developing during therapy with Amphoter- 
IcIn B has seldom been recorded as one of Its _tox- 
IcItiess; however, decreases In hemoglobin of 2 2.0 
Gm.% have been observed In 20 of our 29 patients. 
This anemia, which Is associated with hypoferrem- 
la, has not been accompanied by !eucopenta or 
thrombocytopenla and develops despIite Improvement 
of the underlying Infection. Hemodilution, extern— 
al bleeding, or the development of Incomplete or 
drug—dependent circulating antibodies were exclud 
ed by appropriate studies. Moderate Increases In 
RBC destruction as measured by Cr5!-RBc survival 
were observed In 3 of 6 patients, but Increases In 
fecal or urine urobI!Inogen or In serum bli trubin 
were not observed. Ferrokinetic studies demon— 
strated normal or slightly accelerated disappear= 
ance of F from plasma and a normal rate of In- 
corporation of transferrin bound Fe>9 Into RBC. 
These ferrokinetic data exclude suppression of RBC 
production of the type noted with chloramphenicol 
but are compatible with a defect In the release of 
Iron from destroyed RBC to the plasma transferrin 
pool, coupled with unimpaired removal of Iron from 
plasma transferrin with resulting hypoferremla. 
This Is 8 mechanism which has been postulated In 
anemla assoclated with Infection and Inflammations 
however, In these patlents It Is related to Ampho- 
terlcin B therapy, since It develops In the face 
of clinical Improvement and remits when the drug 
Is stopped. 
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IMMUNOLOGY 


TRANSFER OF AUTOIMMUNE NEPHROSIS IN RATS BY MEANS 
OF LYMPH NODE CELLS. £.V. Hess, C.T. Ashworth, 
and M. Ziff. (intr. by M.D. Siperstein). Depts. 
of Internal Medicine and Pathology, U. of Texas 
Southwestern Med. School, Dallas, Texas. 

Recent studies have demonstrated that nephrosis 
may be induced in rats by the intraperitoneal in- 
jection of rat kidney homogenate with Freund's ad- 
juvant. The disease is characterized by protein- 
uria, hypoproteinemia, hypercholesterolemia and 
hyperlipemia; histo!ogical studies have shown a 
membranous glomerulonephritis. The method of in- 
duction suggests an autoimmune basis for this con- 
dition. Hemagglutination and precipitin tests 
have not demonstrated serum antibody. The possi- 
bility that cellular antibody was concerned in 
this phenomenon was accordingly investigated by 
attempting transfer of the disease to immunologi- 
cally tolerant recipients by means of lymph node 
cells. A total of 28 rats were pretreated neo- 
natally with spleen cells from the prospective 
donors. When lymph node cells from 10 nephrotic 
donors were injected intravenously into 10 pre- 
pared recipients, chemical and histological evi- 
dence of nephrosis was observed in 9 of the lat- 
ter. No abnormalities were noted in any of I8 
prepared recipients who received cells from non- 
immunized animals or animals injected with 
Freund's adjuvant alone. Non-tolerant recipients 
of lymph node cells from nephrotic rats did not 
develop disease. Immunofiuorescent and electron 
microscopic as well as histological studies have 
confirmed the transfer of the rat nephrosis. 
These experiments provide evidence for the role 
of cellular antibody in the renal lesion produced 
in rats by immunization with kidney tissue with 
Freund's adjuvant. 


INFECTIOUS 


INTRAPERITONEAL KANAMYCIN IN PERITONITIS. 
Isidore Cohn, Jr., and Alvin M. Cotlar*. Dept. of 
Surgery, L.S.U. School of Medicine, New Orleans, La. 

The value of kanamycin, the safest antibiotic for 
intraperitoneal administration, was investigated in 
experimental peritonitis, and subsequently in patients 
with various forms of peritonitis. In experimental 
peritonitis, produced by ligation of the base of the 
appendix in dogs, 68% of the control series of 28 dogs 
died. When the same technique was used to study dogs 
that received 3 Gm. kanamycin intraperitoneally at 
operation, only 28% of 29 dogs died, a significant 
reduction in mortality. The safety and the efficacy of 
intraperitoneal kanamycin indicated the value of 
clinical testing of this form of therapy. Over 75 patients 
with various forms of severe peritonitis have now 
received 1 Gm. of kanamycin in the peritoneal cavity 
at the time of surgical exploration for their primary 
problem. Approximately 80% of these were surgical 
emergencies. There were no complications in 45 of 
these patients, even though past experience indicated 
major complications could be expected in all. There 
were infections in the wound in 17 and in the peritoneal 
cavity in only 2. There were 11 deaths, none of which 
could be associated with kanamycin therapy. The use of 
kanamycin in the peritoneal cavity in the presence of 
major infections is indicated. Further use of intra- 
peritoneal kanamycin is warranted since clinical and 
experimental studies have shown it to be safe and 
effective in the presence of peritonitis. 


EXPERIMENTAL HYPERSENSITIVITY PNEUMONITIS. H. 0. 
Sieker, H. Nagaya* and M.K. Schauble*, Depts. of 
Medicine and Pathology, Duke University Medical 
Center, Durham, North Carolina 

The role of autoimmune mechanisms in the prod- 
uction of pulmonary disease has been suggested 
from experimental and clinical observations. It 
was the purpose of this study to investigate the 
changes produced by intravenous (I1.V.) and intra- 
tracheal (I.T.) injections of rabbit anti-rat- 
lung serum and the I.V. injection of rabbit anti- 
rat-elastin and anti-rat-collagen sera. The ef- 
fect of corticosteroids, heparin and protein 
deficient diet on the production of lesions was 
also evaluated. Of 22 rats receiving anti-rat- 
lung serum 1.V., 68% died immediately with pul- 
monary edema, The lungs showed edema and hemor- 
rhage. The remaining rats killed at 4 hours - 7 
days, showed consolidation and arteritis. Sixteen 
rats received anti-rat-lung serum I.T., and 247 
died immediately. The remaining sacrificed at 
1-14 days had consolidation with edema and hemor- 
rhage in the alveolar wall. Corticosteroids and 
heparin did not prevent the lung lesions in groups 
of 11 rats exposed I.V. to anti-rat-lung sera. Of 
28 rats given anti-rat-elastin serum I.V., 56% 
died of pulmonary edema. All but 8 showed edema 
and alveolar hemorrhage. No changes were noted in 
the lungs of 5 rats receiving anti-rat-collagen 
serum 1.V. Of 15 rats on protein deficient diet 
for 5-7 weeks with a decrease in gamma globulin 
and I.V. injection of anti-rat-lung serum, only 
4 showed histologic changes. These data suggest 
that antibody against normal lung tissue, partic- 


ularly the elastin portion, may be capable of 
producing disease. 


DISEASE 


THE APPLICATION OF THE MILLIPORE FILTER TECHNIC 
IN QUANTITATIVE URINE CULTURES; A PRELIMINARY 
REPORT 

Martin M, Cummings, John P. Colmore,* and Bernard 
Brown.* Departments of Microbiology and Medicine, 
University of Oklahoma School of Medicine, Okla- 
homa City, Oklahoma. 

The purpose of this study was to evaluate the 
practicability of the millipore filter culture 
technic when compared with the standard pour 
plate method for routine quantitative urine 
cultures, Millipore filters were used to remove 
bacteria from clean, mid-stream, voided speci- 
mens, Bacteria were grown from measured di- 
lutions of urine directly on the millipore filter 
which was placed on a sterile, absorbent pad 
saturated with appropriate culture media. Colo- 
ny counts were made on urine diluted to 103, 104, 
105 and 10° by millipore filter and pour plate 
technics in 130 specimens from healthy controls 
and individuals suspected of or known to have 
chronic pyelonephritis. The results reveal that 
both quantitatively and qualitatively the milli- 
pore filter technic was equivalent to the more 
time consuming and difficult pour plate method, 
It is suggested that the millipore filter tech- 
nic is applicable to the routine bacteriologic 
study of patients with urinary tract infections. 
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CONTROL OF BACTERIAL FLORA IN HOSPITAL 
ROOMS WITH ULTRAVIOLET RADIATION, James 

B. Gr * and Curtis P. Artz ** Dept. of Surgery , 
University of Mississippi Medical Center, Jackson, 
Mississippi. 

This study was carried out to determine the 
efficiency of U.V. light in the reduction in the 
number of microorganisms, especially staphylococci, 
in rooms previously occupied by infectious patients. 

A portable, circular, mercury vapor lamp with 
6 germicidal sterilamp tubes was used as the source 
of the U.V. radiation. The lamp was left in the 
rooms for a period of 2-4 hours with its position being 
changed every hour. 

Cultures of furnishings in the room and the air 
were taken before and after the U.V. treatment. 

The results showed that after exposure to U.V. light 
the microbial count was greatly diminished, and in 
many instances sterile cultures were obtained from 
areas that were highly contaminated prior to the U.V. 
radiation. The staphylococci proved to be very 
susceptible to the U.V. treatment. 

The treatment of patients’ rooms with U.V. light 
greatly decreases the number of microorganisms 
present; thus, the likelihood of infection or acqusition 
of the carrier state is diminished. 


FURTHER OBSERVATIONS ON THE LONG TERM CONTROL OF 
CHRONIC BACTERIURIA. C.M e, M.D, and Anna 
Chrisanthis.* Medical College of $.C., Charleston, 
§.c. 

Fifty-three patients with chronic bacteriuria 
and chronic pyelonephritis have been carefully 
followed during 62 courses of continuous adminis- 
tration (3 to 24 months) of nitrofurantoin or 
sulfadimethoxine. Twelve of 33 patients treated 
with nitrofurantoin and 8 of 29 patients treated 
with sulfadimethoxine responded with disappearance 
of bacteria from their urine. There was no cor- 
relation between urinary levels of nitrofurantoin 
or serum levels of sulfonamide as to whether a 
patient did or did not respond to treatment. No 
patient who had an organism originally resistant 
to nitrofurantoin responded to nitrofurantoin 
treatment. Some patients whose organism was 
resistant to sulfonamide by the disc plate method 
did respond. About one-third of the patients with 
established chronic bacteriuria will get some 
response from this form of treatment. If the urine 
is not sterile in three weeks, it will not become 
so. If the urine remains sterile for eight weeks, 
it will remain so, If the patient does not respond 
to one drug, he will not respond to another. Pa- 
tients who do not respond to chemotherapy have an 
increased incidence of factors complicating their 
disease, Patients who do not respond to chemo- 
therapy have poorer renal function than those who 
do. It can be concluded that the chronic adminis- 
tration of antibacterials is nct the answer to 
the problem of control of chronic pyelonephritis 
although it will maintain a urine clear of 
bacteria in about one-third of patients. 


INVESTIGATION OF MEASLES VACCINE INCLUDING EPI- 
DEMIOLOGICAL STUDIES OF THE NATURAL DISEASE IN 
BOTH VACCINATED AND UNVACCINATED SUBJECTS. Harris 
D. Riley, Jr., and Mary |. Abbott*, Dept. of 
Pediatrics and the Children's Memorial Hospital, 
University of Oklahoma School of Medicine, 
Oklahoma City, Okla. 

In order to evaluate the antibody response and 
protective effect of an experimental measles 
vaccine, a vaccine trial was conducted. A total 
of 101 children ranging in age from 6 months to 
14 years who had not had rubeola were divided 
into 3 groups and one of 3 forms of vaccine 
(killedvirus, and fluid and adsorbed forms of an 
attenuated live-virus vaccine) administered to 
each group. Neutralizing and complement-fixing 
antibody titers of pre- and post-vaccination 
samples were determined by standard methods using 
tissue culture technique with measles virus as 
the antigen. The antibody response to the fluid 
type attenuated live-virus vaccine was greater 
than to the killed-virus and adsorbed vaccines. 
Local and systemic reactions were less frequent 
and severe to the killed-virus vaccine. A 
unique opportunity to observe the effect of the 
vaccines occurred when a child with prodromal 
measles was inadvertently admitted to a hospital 
cottage containing both vaccinated and unvacci- 
nated subjects and an outbreak of measles 
occurred 6 weeks after vaccination. Pertinent 
details concerning the incidence, clinical 
severity, and other epidemiological features of 
the disease as well as changes in antibody titer 
in response to natural infection in the vacci- 
nated and unvaccinated groups will be presented. 


A QUANTITATIVE IN VITRO STUDY OF THE SURVIVAL OF 
ANTIBIOTIC-SENSITIVE PERSISTERS EXPOSED TO VARY- 
ING CONCENTRATIONS OF THE COMMONLY USED ANTIBI- 
OTICS. Ellard M, Yow. Dept. of Meda, Baylor 
University College of Medicine, Houston, Texas. 

The persistence of antibiotic-sensitive bac- 
teria when large populations are exposed to anti- 
microbial agents has been known since the early 
studies of penicillin. This In vitro phenomenon 
has been demonstrated in experimentally infected 
animals and in naturally occurring human infec- 
tions. Clinical observations have suggested dif- 
ferences among antibiotics in their ability to 
prevent persistence of significant numbers of 
sensitive organisms. This study was designed to 
compare quantitatively the number of staphylococci 
surviving concentrations of penicillin, strepto- 
mycin, tetracycline, chloramphenicol, bacitracin, 
erythromycin, oleandomycin, vancomycin, ristocetin 
kanamycin and dimethoxyphenylpenicillin, varying 
from .O0!1 to 100 mg/mi. The size of the bacterial 
population in each case varied from 104 to | 
organisms per mi. The results indicated that 
where the antibiotics were exposed to very smal! 
numbers of bacteria sensitive bacteria did not 
persist, even at low antibiotic concentrations. 
When the largest number of bacteria were exposed 
to the antibiotics, persisters were present even 
at highest antibiotic concentrations. When inter- 
mediate size bacterial populations were used there 
were striking differences among the antiblotics in 
the survival of sensitive persisters. Additional 
studies Indicated that utilization of antibiotics 
by the bacteria was not the explanation for the 
persistence of sensitive organisms. 
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METABOLISM AND ENDOCRINOLOGY 


THE EFFECTS OF PARATHYROID HORMONE ON 

CALCIUM EXCRETION. JJ. C D.H. Mintz and 
D. Hellman. Dept. of Med., Georgetown Univ. 
School of Med., Washington, D. C. 

Recent evidence indicates that parathyroid 
extract (PTE) increases tubular reabsorption of 
calcium (TRCa) in man. To test the effect of 
endogenous parathyroid hormone (PTH) on renal 
calcium excretion, ultrafilterable calcium (UFCa) 
determinations, creatinine and calcium clearances 
(CCr) (CCa) were performed in 12 normal, 7 un- 
treated hypoparathyroid and 9 hyperparathyroid 
patients before and after surgery. Glomerular 
filtered load (GFCa) and tubular reabsorption of 
calcium (TRCa) were calculated and expressed per 
100 cc GFR after correction for standard surface 
area. The quantity of TRCa was elevated in the 
hyperparathyroid group falling to normal post 
operatively and was low in the hypoparathyroid 
group. These data appeared to support the PIE 
experiments. UFCa, GFCa, TRCa and CCa were low in 
the hypoparathyroid group, were elevated in the 
pre-operative hyperparathyroid patients, and fell 
to normal post-operatively. The relationship be- 
tween TRCa/GFCa was similar in normal and hypo- 
parathyroid groups, was lower pre-operatively and 
rose to normal post-op in the hyperparathyroid 
group. To compare TRCa in hypoparathyroidism at 
equal GFCa, daily studies were made in hyper- 
parathyroid subjects on post-op days 1-4, a 
period of transient hypoparathyroidism. No con- 
sistent increase in CCa was found. These data 
suggest that the principal effect of PTH on renal 
calcium excretion is mediated by the Ga, a 
function of change in serum calcium levels. 


ALDOSTERONE AND 17-OHCS SECRETION FOLLOW- 
ING CAVAL CONSTRICTION IN DOGS WITH ISO- 
LATED PITUITARIES. cB tg and F.C. Bartter* . Surg. 
Res. Lab. Med. Coll. Va. , Ric «Clin, End. NIH 

This study was designed to determine the importance of 
CNS structures in the increased aldosterone and 17-OHCS 
secretion which follow caval constriction in the dog. Ad- 
renal venous blood was analyzed for 17-OHCS (Nelson 
and Samuels) and aldosterone (double isotope derivative 
method of Kliman and Peterson). Brain removal down to 
metencephalon (leaving intact and isolated pituitary) was 
carried out. Hypophysectomy under direct vision was per- 
formed at a separate later operation. Results: 1)Caval con- 
striction in normal animals and those with isolated pituit- 
aries results in increased secretion of both 17-OHCS and 
aldosterone. 2)Following hypophysectomy 17-OHCS out- 
puts fall to basal levels and do not rise following caval 
constriction. In contrast, aldosterone secretion increases 
following caval constriction in these animals. Conclusions: 
1)Caval constriction is an effective stimulus to 17-OHCS 
and aldosterone secretion. CNS structures above the 
metencephalon are not essential for this response. This ind+ 
icates that aldosterone-stimulating and ACTH-releasing 
hormone may be produced elsewhere than in hypothalamus 
and other CNS areas above metencephalon. 2)Failure of 
17-OHCS response following caval constriction in dogs 
with hypophysectomy occurs because of removal of ACTH 
reservoir. However, aldosterone output is increased 
following caval constriction in hypophysectomized dogs, 
indicating that increased ACTH output is not necessary 
for this response. 


STUDIES IN MAN ON GONADOTROPIN DEPENDENT ADRENAL 
CORTICAL NEOPLASIA, Hi sey* W.R, Starnes* 
Ditsie Partlow*, W.B. Nickell* and S.R, Hill,Jr, 
U. of Ala. Med, Center and V.A.H., Birmingham, 
Ala. 

The hormonal dependence and inter-relation- 
ship of functioning endocrine neoplasms have not 
been elucidated fully as yet, The opportunity to 
investigate several aspects of this major medical 
problem was presented by a patient with a femin- 
izing adrenal cortical tumor, Chromatographic 
separation and quantitation of individual! Cjg, 
Cig and Cg) steroids, and serial measurements of 
urinary total 17-KS, 17-OHCS and estrogens were 
performed before and after the infusion of ACTH, 
human chorionic gonadotropin, containing primari- 
ly LH-like activity (HCG), and pregnant mares' 
serum gonadotropin, containing primarily FSH- 
like activity(PMS) before and after removal of 
the tumor, Elevated control levels of total 
estrogen (predominently estriol) and 17-KS (pre- 
dominently dehydro-epiadrosterone) were observed, 
Total estrogens doubled following HCG, and in- 
creased 5 fold after PMS; both changes were due 
to an increase in the estrone fraction, Total 
17-KS appeared to increase after PMS, and were 
unchanged following HCG, There was no appreci- 
able change in Cig or Cig steroids following 
ACTH, Thése data imply enzymatic transformations 
associated with tumor cells and are the first 
demonstration in man of a gonadotropin re- 
sponsive adrenal tumor, Such studies may lead 
to better understanding and more rational 
therapy of neoplastic disease, 


ALTERATIONS IN SERUM LIPID KINETICS IN HYPERLIPEM- 
IC STATES. 1 iedberg* rt eint, 
David Trout*, Morton D ff and E. 
Estes, Jr. Dept. ef Med., Duke Univ. Med. Center 
and V.A. Hospital, Durham, North Carelina. 

Kinetic studies of plasma free fatty acid (FPA) 
incorporation into serum lipids were performed in 
10 normal individuals and in 7 patients with hy- 
perlipemias of several types. Plasma triglyceride 
(T.G.) specific activity was measured at intervals 
for 24 heyte after I.V. administration of palmitic 
acid-1-cl4, the fraction of FFA converted to plas- 
ma T.G,, the rate of disappearance ef labeled T,6¢, 
and the amount of labeled T.G. in plasma were cal- 
culated. Results appear below: 


Per Cent T.G, 


RFA to T:G. Disappearing/hour 
Normals (10) 4 to 9 10 to 35 
Essential 
Hyperlipemics (2) 18 & 20 365 
Nephrotics (2) 196 9 9&7 
Diabetic (1) 17 <5 
Normocholesteremic 
Ryperlipemic (1) 9 7 
Alcoholic (1) 4 3.4 


The data show that differentiation of various hy- 
perlipemic states is possible on the basis of dis- 
ordered lipid kinetics as well as on clinical 
grounds. Patients studied exhibited abnormalities 
characterised a)by increased incorporation of FFA 
inte T.G,, b)by slowed degradation ef T.G., or c) 
by beth abnormalities. In addition, calculations 
indicate that FFA may be the major source of fast- 
ing plasma T.G. in normal individuals and in some 
hyperlipemics. 
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EFFECTS OF TRIPARANOL (MER-29) ON SERUM 
LIPIDS IN HYPERCHOLESTEROLEMIC CONDITIONS. 
§.M.Grundy*, Geo.Kitzmiller*, A.C.Griffin* 
ana DLW-Cha an. Houston, Texas. 

Tiparano -29), a synthetic estro- 
gen analog, has been reported to interfere 
with cholesterol biosynthesis and to have 
a hypocholesterolemic effect in patients 
with elevated blood lipids. We have stud- 
ied the effects of MER-29 on serum choles- 
terol, lipoproteins and lipid phosphorous 
in 16 hypercholesterolemic patients. The 
patients were followed bimonthly for 9-12 
mo. for blood lipids; liver and kidney 
function tests were performed regularly. 
Also coronary blood flow was determined 
on most of the patients. 

Considerable variation existed in re- 


sponse both individually and as a group. 
However, the combined group showed a net 
average decrease of 55 mg% (14%) in serum 
cholesterol levels and 52 mg% (12%) in Sf 
0-12 L.P. over the entire period. Sf 12- 
400 L.P. and lipid phosphorous showed no 
significant changes. No evidence of toxic- 
ity appeared during administration of the 
agent. Although certain patients showed 

a marked response and the entire group had 
a Significant decrease in serum cholester- 
ol and Sf 0-12 L.P., other patients dis- 
played no appreciable response: From this 
study no methods are apparent to predict 
the response in a given patient before 
therapeutic trial. However, such a trial 
may be justified due to minimal side ef- 
fects attendant with use of the agent. 


A 10-YEAR EXPERIENCE WITH THERAPY OF DIFFUS. 
TOXIC GOITER WITH 5000 REP I-131. Al »scomb ,* 
Jo Aubrey Turner* and L, Van lesworth. 
Divisions of Medicine and Physiology, University 
of Tennessee, Memphis. 

Increased cognizance of dangers of medical 

radiation exposure prompts consideration of 

minimal dosimetry of I-131 for therapy of thyro- 
toxicosis. An estimated 8,000 - 10,000 rad have 
been accepted in many clinics as optimal dosage 
for treatment of hyperthyroidism. Very few recent 
authors have used as little as 5,000 estimated rad 
for routine therapy. During the past 10 years we 
have treated diffuse toxic goiter with an estimat- 
ed 5,000 rep (more recently 5,000 rad) as the 
initial therapy and our results should be compared 
with those of other authors who utilized larger 
doses. The dose of 5,000 rep was calculated from 
the formula of Werner et al. (1948). Thyroid 

size was estimated-clinically and the iodine 

uptake and effective half-life was measured by an 
I-131 tracer dose. One hundred twenty patients 
have been treated, 118 of whom were followed by 
the same clinician for 21 to 110 months. Fifty 
six percent were controlled on 1 dose of I-131; 
8% on 2 doses and 16% required 3 doses or more, 
Fourteen cases of myxedema developed, 12 from a 
single dose; in 3 patients myxedema first occurred 
5 to 6 years after treatment. 

Our results approach closely those reported 
from doses of 8,000 to 10,000 rad. These findings 
suggest that less than half of the usual dose of 
I-131 may be justified in initial management of 
diffuse toxic goiter. 
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PROLONGED INCREASES IN LIPID SYNTHESIS AND ALTER- 
ATIONS IN FEEDING PATTERN FOLLOWING A SHORT TERM 
“STUFF-AND-STARVE" FEEDING PROGRAM.Guy Hollifield 
and William Parson. Dept. of Medicine,University 
of Virginia, Charlottesville, Virginia. 

Rats allowed access to food 2 hours daily show 
a marked increase in C-14 acetate incorporation 
into lipids by adipose tissue and increased HMP 
shunt enzyme activity in adipose tissue in vitro 
and high fasting levels of liver glycogen after 
5-7 days on this program. Longer term effects of 
this feeding program are: (l)after 70days, 8 rats 
allowed access to food 2 hours per day were 33% 
heavier than 5 rats fed ad libitum; (2) rats 
limited to a daily 2 hour feeding program for 7 
days and then allowed to eat ad libitum for 7 days 
still had an abnormal feeding pattern, increased 
lipid synthesis and HMP shunt enzyme activity in 
adipose tissue;(3)these metabolic alterations 
were not present in rats starved for 2 or 3 days 
after 7 days on the feeding program but were 
present if these animals were allowed food ad 
libitum for 3 days after the period of fasting. 
These studies indicate that when food intake is 
limited to a short period each day rats gain.more 
weight than ad libitum controls. There is 
concomitant increased lipid synthesis in adipose 
tissue. Increased lipid synthesis persists as 
does an abnormal eating pattern when rats 
previously limited to a short daily feeding period 
are allowed access to food ad libitum. These 
studies suggest that eating patterns are important 
in the genesis of obesity and permit a theoreti- 
cal explanation as to why dieting may be physiolo- 
gically difficult for many obese humans. 


MECHANISM OF ACTION OF INSULIN IN ADIPOSE TISSUE. 
William S. Lynn and Eugenia Earnhardt*. Dept. of 
Medicine, Duke University, Durham, N. C. 

Previous data from this laboratory have im- 
plied that the primary action of insulin in rat 
adipose tissue is the stimulation of the phos- 
phorylation of glucose. This interpretation was 
derived from the following in vitro observations: 
Insulin increases the tissue content of glucose- 
6-phosphate, decreases the content of glucose, 
and has no effect on lactic acid accumulation. 

To support the contention that the action of in- 
sulin is primarily on the phosphorylation of glu- 
cose and not on transport of glucose in this 
tissue, adipose tissue has been incubated under 
completely anaerobic conditions (1075M cyanide 
and N2). Under these conditions glucose is 
quantitatively converted to lactic acid and this 
conversion is strikingly stimulated by insulin. 
There is very little C02 production, no fat syn- 
thesis from glucose or butyric acid and no 09 
used with or without insulin. Tissue glucose 
and H20 content are high under this condition. 
If, however, the cyanide-treated tissue is incu- 
bated under Nz and CO), insulin stimlates the 
conversion of glucose to glyceride-fatty acid, 
rather than to lactate, and tissue content of 
glucose and water is decreased. Thus, with com- 
plete anaerobiosis, insulin can stimulate either 
the production of lactate or fat from glucose, 
depending on the CO tension. The action of in- 
sulin on glycolysis, therefore, is independent 
of respiration or tissue glucose content. Its 


effect on fat synthesis is dependent on C02 
tension. 
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CORRELATION BETWEEN CHANGES IN INSULIN DISTRIBU- 
TION AND CHANGES IN THE MAGNITUDE OF THE ROLE Of 
THE LIVER AND PERIPHERAL TISSUES IN THE DISPOSI- 
TION OF A GLUCOSE LOAD. L, Madison ombes*, 
N, Kaplen*, Ww. Skinner*. Dept. Int. Med. Univ. 
of Texas Southwestern Medical School, Dallas. 

ie previously showed that during prolonged glu- 
cose stimulation of endogenous insulin secretion, 
the % of secreted insulin bound to liver progres- 
sively declines, thereby providing peripheral tis- 
sues with an increasing proportion of the secreted 
insulin, The present studies were designed to de- 
termine whether changes in the distribution of in- 
sulin correlate with changes in the magnitude of 
the role of the liver and peripheral tissues in 
the disposition of glucose loads, Dogs with por- 
tacaval shunts were used to permit measurement of 
hepatic rather than splanchnic glucose balance, 
Net hepatic clucose balance (NHGB) was followed at 
10 min, intervals for 90 min, during IV glucose 
(100-300 mg/min). NHGB is the product of hepatic 
blood flow (Bradley) X hepatic vein-art., gluc. 
conc, diff.. From changes in NHGB and in the glu- 
cose pool, changes in peripheral glucose uti liza- 
tion (PGU) were calculated. 

These data, similar to the insulin binding 
data, show that proportionately with time the 
liver plays a progressively smaller role and pe- 
ripheral tissues a progressively greater role in 
the disposition of a glucose load, In dogs re- 
ceiving 235 mg/min., during the initial 30 min,, 
changes in NHGB accounted for 40% (1255 mg) and 
changes in PGU for 50% (2017 mg) of the total 
3272 mg “utilized". Ouring the last 30 min, (60- 
90 min) the liver accounted for only 26% (2022 mg) 
of the 7840 mg utilized, whereas peripheral tis- 
sues accounted for 74% (5818 mg). 


COMPARISON OF THE INCIDENCE OF OSTEOPOROSIS IN 
WHITE AND NEGRO INDIVIDUALS. Marc Moldawer, Lois 


C. Collins, B. Lee White, Jr., and J. Donald 


Mayfield (intr. by James K. Alexander). Depts. of 
Medicine and Radiology, Jefferson Davis Hospital 


and Baylor U. College of Medicine, Houston, Texas. 

Following trauma and immobilization negative 
calcium and nitrogen balances and osteoporosis are 
expected; evidence exists that the degree of 
such changes may differ between white and Negro 
individuals. In the course of studies on disuse 
osteoporosis, a Negro quadriplegic was studied. 
During the 3 months after injury, no elevation of 
the urinary calcium occurred, and there was no 
evidence of osteoporosis. Similar findings in a 
Negro were noted by Howard. A lower incidence of 
hip fractures in Negroes has been reported but 
no systematic investigation of osteoporosis, a 
predisposing factor in most such fractures, has 
been reported in the Negro. Radiological exam- 
ination of the vertebrae of a group of elderly 
Negroes has accordingly been made for comparison 
with a similar study in white individuals. All 
patients studied gave a negative history of back 
pain or injury or of prolonged recumbency, and 
none had had any metabolic disease predisposing 
to osteoporosis. The incidence of osteoporotic 
fractures is significantly lower in the Negro 
series. Possible explanations are: differences 
in skeletal, muscular or vascular morphology; in 
steroid hormone production or other metabolic 
factors; in diet, activity or other sociological 
factors. Investigation of these variables is 
germane to the question of whether senile osteo- 
porosis is an inevitable concommitant of old age 
or a specific metabolic disturbance. 


METABOLISM OF DESICCATED THYROID. L. Van 
Middlesworth and Anthony J. whitehead. Dept. of 
Fhysiology, University of Tennessee, Memphis. 

It is desirable to measure the fraction of 
Thyroid U.S.}. which is metabolized like thy- 
roxine. Thyroid protein contains less than 25% 
of its iodine in the form of thyroxine. The 
remaining iodine is predominantly bound to 
tyrosine, forming compounds which are metaboli- 
cally inactive and rapidly converted to inorganic 
iodide, Normally, the fecal iodine is predomi- 
nantly organic iodine derived from thyroxine. 
Approximately 50% or less of oral thyroxine is 
excreted in the feces, Therefore, ingestion of 
Thyroid U.S.F. should result in about 50% or less 
of its thyroxine being excreted in the feces, 
(i.e. approximately 16 micrograms fecal iodine 
from 1 grain of thyroid), Two to 8-day serial 
measurements of urine and fecal iodine were 
performed in 5 patients and in a group of rats 
fed Thyroid U.S.F. Control experiments proved 
that a modification of the chloric acid method of 
Zak was satisfactory for iodine analysis. In all 
cases 3 to 5 times more iodine was excreted in 
the feces then could have been supplied by 
thyroxine of the Thyroid U.S.F. In 2 patients, 
given 3 grains of thyroid daily, 43% to 72% of 
the total amount of iodine in the medication was 
found in the feces, In these same patients, 
I-131 thyroxine excretion was normal. Therefore, 
a variable fraction of Thyroid U.S.F. is not 
absorbed from the intestine and is probably not 
even hydrolyzed, 


STUDIES ON IN VITRO THYROID STIMULATION. J. A. 
Pittman, W. E. Martindale and C. E. Pierce 
(intr. by S. Richardson Hill). V.A. Hosp. and 
Univ. of Ala. Med. Center, Birmingham, Ala. 

Beef thyroid slices were incubated for 45 min- 
utes with C}4iabeled glucose at 37°C in K-R-bi- 


carbonate buffer. reaction was stopped with 
10 N H2S0Q, and the c'“o, trapped in hyamine base, 
then counted in a Tri-Carb liquid counter. Thyro- 
tropin (TSH) caused a 1.5-3.0 fold increase in 
cl49, production when either C-1 or C-6 labeled 
glucose was used. Epinephrine, norepinephrine and 
serotonin were also stimulatory. Evidence for dif 
ferent modes of stimulation by epinephrine and 
TSH is: (1) The effects were additive when both 
TSH and epinephrine were present simultaneously 
in maximally effective concentrations; (2) Epin- 
ephrine always preferentially stimulated C-1 ox- 
idation; (3) Cobaltous chloride inhibited the TS 
effect without affecting that of epinephrine. Ra- 
dioactive cobalt was not selectively accumulated 
by the thyroid, nor was it bound in this systen 
more strongly to thyroid than to other tissygs. 
Cobalt administration did not change the Mn 

nor zn®> content of the thyroid in short term ex 
periments. Zinc chloride had an effect similar to 
that of cobalt on TSH stimulation, but magnesim 
did not. Similar study of thyroid tissue from 18 
patients with non-toxic nodular goiter (NTNG), 
Graves' disease, thyroiditis, thyroid cancer and 
normal thyroid tissue showed effects similar to 
those above except that the epinephrine and TSH 
effects were not additive in NING. Prolonged 
treatment with desiccated thyroid was followed by 
responsiveness of the tissue to TSH. 
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THE EFFECT OF INSULIN AND PYRUVATE ON THE RATE 
OF DIFFUSION OF Na22 THROUGH RAT ADIPOSE TISSUE. 
K. David Straub,* and William S. Lynn, Jr. Dept. 
of Medicine, Duke University, Durham, N. C. 

In order to determine the effect of hormones, 
especially insulin, on the permeability of rat 
adipose tissue, an attempt was made to study the 
tissue as a membrane. The distal parts of rat 
epididymal fat pads were stretched between two 
chambers, 1 in area and 1.0 cc in volume, 
containing Kreb's bicarbonate buffer. Sodium 
flux, using Na22, was assayed by counting the 
rate at which the isotope traversed the tissue. 
Diffusion curves were obtained for Na22 under the 
influence of various substrates and hormones. 

Insulin, 10 pg, with glucose as substrate, 
when placed on the same side as the Na22, re- 
duced its rate of diffusion into the opposite 
side. Insulin without glucose had no effect. 
Conversely, insulin placed on the opposite side 
of the membrane from the Na22 increased its 
diffusion rate across the adipose tissue. 

Pyruvate, with or without glucose, had the 
same effect as insulin, Epinephrine, 10 pg, was 
similar to insulin in its action on the sodium 
flux, but not as active. Flux of urea-Cl4 has 
also been measured under these conditions and 
its diffusion rate closely paralleled that of sod- 
ium under the above conditions. 


SITES OF ORIGIN OF GLUCAGON IN DOGS AND HUMANS. 
R,H.Unger*, A.Eisentraut*, K.Sims*, M.S.McCall*, 
L,L.Madison (intr. by S,Eisenberg). Depts. of Med. 
V.A.Hospital, Univ. of Texas Southwestern Medical 
School, Dallas, Texas 

The development in our laboratory of a radio- 
immunoassay for glucagon made possible the exami- 
nation of its sites of origin by means of a tech- 
nique demonstrated to be completely specific for 
glucagon. Previous knowledge of its origin was 
vased entirely upon highly non-specific measure- 
vents of "glucagon-like" activity of tissue 
extracts. 

Canine pancreas, liver, spleen, muscle, kidney, 
stomach, and duodenum, and human pancreas, liver, 
and kidney were minced and extracted at 4°C by 
the method of Sutherland. Dessicated extract was 
dissolved in chloride-phosphate buffer containing 
5% albumin to a concentration of 1 gm. of tissue 
weight/ml. Dilutions were made (1:10 through 
1:800) and assayed in a system sensitive to 1/10 
of mg. 

Despite this sensitivity no glucagon was found 
in muscle, spleen, or kidney. Glucagon was found 
in amounts too high to measure in dog pancreas 
0650 mugm/gm of tissue). Human pancreatic 
glucagon ranged from 250-490 mugm/gm. Of this, 68- 
79% was present in the tail. Stomach contained 
40 mgm of glucagon/gm and the duodenum 2 mugm/gm. 
Traces ( 0.6 mugm/gm) found in unperfused concen- 
trated liver tissue may represent glucagon en 
Toute to hepatic cells. These, the first specific 
tissue measurements of endogenous glucagon, reveal 
the pancreas to be the major but not only source 
of glucagon. 
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diagnosis and excision of parathyroid adenomas. 
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RENAL HANDLING OF CALCIUM IN HYPERCALCEMIC BREAST 
CANCER. A.N. Thomas, H.F. Loken, and G.S. Gordan 
(intr. by A. Segaloff) Depts. of Surgery & Med- 
icine, U. of Calif. Med. Center, San Francisco 
Eighty of 188 patients (42.6%) with metastatic 
breast cancer had blood calcium values greater 








NORMAL Me TS 
Prote g of Ca is normal in hypercalce- 
mic breast cancer. Renal handling of Ca is normal 
until insufficiency occurs, when Ca clear- 
ance ( ) rises despite smaller filtered load. 
Net tubular resorption of Ca (ZTRCa) falls per- 
mitting greater excretion of the excess serum Ca. 


Tubular resorption of phosphate (TRP) is variable 


in renal insufficiency. In 18 patients with low 


TRP only 4 had low TRCa, suggesting that either 


Ca and P are resorbed at different sites, or 
phosphate resorption is more sensitive to renal 


damage. Low TRCa is often associated with com- 
bined hypercalcemia and renal insufficiency, With 
normal renal function, TRP is not reduced as in 
hyperparathyroidism, nor elevated as after Ca in- 


fusion. In 2 patients with metastatic breast can- 
cer and hypercalcemia, persistent low TRP led to 


DEMONSTRATION OF ELEVATED BLOOD CORTICOTROPIN 
LEVELS IN CUSHING'S DISEASE. W.Carter Williams, Jr* 
Donald Island*, & Grant W.Liddle,Dept. of Med., 

e % University School of Med., Nashville. 

The long-standing problem of whether cortico- 
tropin (ACTH) secretion is excessive in Cushing's 
disease has been difficult to solve for two rea- 
sons. (1) Assay technics have lacked the sensiti- 
vity necessary to detect ACTH in normal plasma; 
therefore, the possibility has not been excluded 
that excessive, but still undetectable, amounts 
might be present in Cushing's disease. (2) Pati- 
ents with untreated Cushing's disease have high 
blood levels of cortisol; this might restrain 
ACTH secretion to some degree..In the present 
study a highly sensitive ACTH assay method has 
been used, and blood cortisol levels of patients 
have been controlled. It was postulated that if 
in Cushing's disease the fundamental disorder 
were one of deranged ACTH secretion, this disord- 
er should persist after bilateral adrenalectomy. 
Following adrenalectany,however, plasma cartisol 
levels could be adjusted so as to make this group 
of patients comparable to a cmtrol group of 
patients with Addison's disease. Although cortisol 
treatment and plasma 17-hydracycorticosteroid 
values were similar for the two groups, blood 
ACTH levels were consistently higher in patients 
with Cushing's disease. In 10 cases of treated 
Cushing's disease ACTH ranged from 3 to 80 m.u.%. 
In 8 cases of treated Addison's disease ACTH ran- 
ged from 0 to 1.3 m.u.%. Conclusion: at a given 
level of plasma cortisol the patient with Cush- 
ing's disease maintains a higher-than-normal 
blood ACTH level. 
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MECHANISM OF THE ANABOLIC EFFECT OF TESTOSTERONE. 
ieD. Wilson (intr. by M.D. Siperstein). Dept. Int. 
Med., U. Texas S.W. Med. School, Dallas, Texas. 

Despite repeated demonstrations of the marked 
anabolic effect of testosterone, little is known 
about the mechanism by which this action is media- 
ted. We have therefore studied the effect of tes- 
tosterone on protein synthesis from lysine-C'™, 
tyrosine-c!4, and val ine-C in slices and homo- 
genates of seminal vesicle and prostate. Testo- 
sterone administration was found to produce a 
marked stimulation of protein synthesis in slices 
from both normal and castrated rats, reaching a 
maximum of 10-fold in 48-72 hours. The demonstra- 
tion of this effect in vitro makes possible an 
evaluation of the biochemical site of testosterone 
action. Current concepts of —- biosynthesis 
areas follows: amigo acids (AA} intracellular 
AA 5 AA-adeny lates = RNA~AA microsomal -RNP 
protein. Step | is not a significant site of tes- 
tosterone action since AA transport was minimally 
affected by testosterone; furthermore, protein 
synthesis is enhanced in cell-free homogenates of 
testosterone-treated rats. Decreased temperature 
is known to inhibit protein synthesis at Step 4. 
Testosterone prevented this inhibition, suggesting 
that its site of action is in microsomal-RNP for- 
mation. This hypothesis was supported by the 
demonstration that testosterone-stimulated protein 
synthesis was exquisitely sensitive to inhibition 
by puromycin, a known inhibitor of microsomal-RNP 
synthesis; in addition, the GTP requirement of 
Step 4 became rate limiting in homogenates of 
testosterone-treated tissues. Conclusion: These 
studies suggest that testosterone exerts its ana- 
bolic action by stimulating the RNA-AA ~micro- 
somal-RNP step in protein synthesis. 


NEOPLASTIC 


FATTY ACID COMPOSITION OF ADIPOSE TISSUE IN 
PATIENTS WITH CARCINOMA OF THE BREAST. 

W. I. Dabney III (intr. by G. Watson James III). 
Dept. of Medicine, Medical College of Virginia, 
Richmond, Virginia. 

The current study was based upon an hypothesis 
that there may be an alteration in the fatty acid 
composition of adipose tissue in man related to 
the pathogenesis of human breast carcinoma. 

Small samples of adipose tissue were obtained 
from the breast and axillary area in eleven 
patients undergoing radical mastectomy for breast 
carcinoma. Samples of adipose tissue were taken 
from a subcutaneous site at the point of surgical 
incision in ten random controls who had no evi- 
dence of a malignant neoplasm. Lipids were 
extracted with chloroform-methanol and the fatty 
acids transesterified by refluxing in acid- 
methanol. The methyl esters of the fatty acids 
were subjected to gas liquid phase chromatography 
using ethylene glycol succinate polyester as the 
stationary phase. The per cent composition of 
the fatty acids in breast and subcutaneous 
adipose tissue in eleven patients with breast 
carcinoma was compared with the per cent compo- 
sition of the fatty acids in subcutaneous adipose 
tissue in ten random controls. No significant 
difference in the per cent composition of the 
fatty acids with a carbon chain length of C12 

to C18 was demonstrated. 


BODY RADIATION FROM 1131 anp 1133 TREATMENT OF Hy- 
PERTHYROIDISM. Lemi Yurdakul and Marvin Rosecan 
(intr. by Melvin Goldman). H. G. Phillips Hosp. 
and Dept. of Med., Wash. U. Sch. of Med., St Louig 

1433 has a % life of 21 hrs. which more closely 
corresponds to the metabolic turnover of I> in the 
thyroid than the 8-day § life of 1131, 1133 thera- 
py should shorten radioactive transport in the 
plasma protein bound fraction and thereby lessen 
tetal blood and body Beta radiation. Six hyperthy- 
roid patients were treated with 1133 and 4 with 
1131, after a kinetic study with 50 yc 1131, we 
calculated the dose of each isotope required to 
give 10,000 rads to the thyroid. The 1133 when 
given actually contained 81.8% 1133, 8.8% 1131 ang 
9.4% 1135, We plotted serially uc/Gm of thyroid or 
blood; and the Beta radiation was yc-days/Gm X an 
isotope constant. The 4 1131 patients averaged 
6,100 rads to the thyroid and all achieved a good 
clinical result. The 6 1133 patients averaged 
12,800 rads to the thyroid. Two 1133 patients with 
large toxic goiters required a second dose and one 
of these had a transient psychosis. With either 
isotope the initial high blood uc/Gm rapidly fell 
as inorganic [2 was excreted but the more pro- 
longed phase of radiation due to groteta bound 12 
averaged 0.6 yc/Gm of blood in 113! patients and 
0.12 yc/Gm of blood in 1133 patients. Blood radie- 
tion when corrected for Gammas from the thyroid 
and blood averaged 42 rads after 1131 and 23.5 
rads after 1133, In each patient when the data 
were treated for the other isotope, blood rads was 
lower with 1133, Russell and Russell have observed 
an increase in the mutation rate of mice exposed 
to 86r at 1l0r/wk. The significance of this radiae- 
tion level in man is yet to be determined. 


DISEASE 


"Mw" PROTEIN IN MOUSE MYELOMA-CORRELATION 
OF IN VIVO AND IN VITRO SYNTHESIS. 


Wayne E. Truax and Juanita P, Bray (intr. 

y William C. Levin). Department of Medi- 
cine, Univ. of Texas Medical Branch Hos- 
pital, Galveston, Texas. 

An in vitro method for demonstrating 
apparent cellular synthesis of myeloma 
protein in humans has been reported. To 
confirm these findings, correlative in 
vivo and in vitro studies utilizing Pot- 
ter's mouse myeloma were carried out. 
Minced tumor tissues of both tumor types- 
gamma myeloma and beta myeloma were incue 
bated with H2-leucine in a manner similar 
to the human” bone marrow studies. Local- 
ization of radioactivity in the specific 
protein was determined by radioactivity 
scanning of paper electrophoretic strips. 
In vivo, H.,-leucine was injected into 
tumor-bearing animals which were sacri- 
ficed at 19 hours, exsanguinated and 
the serum electrophoretic strips scanned 
in the same manner. Autoradiographs were 
prepared from both incubated tissue and 
fresh tissues. Results indicated 1) in 
vitro incorporation of Hz-leucine into 
the M proteins exclusively, 2) incorporé- 
tion of Ha-leucine into all protein frac- 
tions in Vivo with the greatest amount 
in the MN protein, 3) specific uptake by 
tumor cells in both experiments and also 
cytoplasmic localization by autoradio- 
graphy, and 4) confirmation of previous 
human marrow studies. 
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EXFOLIATIVE CYTOLOGY BY FLUORESCENCE MICRO- 
SCOPY. Alexander H. Woods* (intr. by James F. Hamm- 
arsten). Medical Service, Oklahoma City V.A. Hospital, 
Oklahoma City, Oklahoma. 

Acridine Orange (AO) has been recommended as a 
fluorescent stain for rapid identification of tumor cells. 
Present methods require tissue fixation plus a cumbersome 
pH-sensitive staining process. A simplified supravital 
technique has been developed which is not pH-sensitive, 
requires only 10 minutes, results in greater brilliance of 
staining and, unlike the older method, preserves morpho- 
logical details. With this technique, the distribution of 
cytoplasmic ribonucleic acid (RNA) corresponds to the 
expected distribution of microsomes as seen by electron 
microscopy. Tumor cells are rendered easily visible by 
their dense accumulation of cytoplasmic RNA which 


imparts a brilliant red-orange fluorescence against a 
black background. Over 50 specimens of sputum, bron- 
chial washings, pleural and ascitic fluid, urine, bone 
marrow, peripheral blood and cerebrospinal fluid have 
been examined. Of these, only bone marrow was un- 
suitable for AO microscopy due to its large proportion of 
immature cells. Specimens are classified as negative, 
suspicious or positive. No false positives have been 
found. In 3 cases a positive result was confirmed in the 
face of repeated negative samples examined by the 
Papanicolaou method. This AO staining method is recom- 
mended, therefore, both for rapid and reliable screening 
in exfoliative cytology and as a valuable tool in studying 
RNA distribution in living cells. The only special re- 
quirement is an ultraviolet light source. 


PULMONARY 


PHYSIOLOGIC BASIS FOR DYSPNEA IN EXTREME OBESITY. 
James K. Alexander and Ed. W. Dennis.* Dept. of 
Med., Baylor U. Coll. of Med., Houston, Texas. 

In a survey of 50 extremely obese subjects, 
exertional dyspnea was present in 84%. Correla- 
tion of clinical findings, post mortem material, 
and cardiopulmonary function tests, indicated 
both circulatory and respiratory factors favoring 
development of the dyspneic state. Increased 
blood volume and cardiac output were regularly 
found,correlating with weight gain. Since eleva- 
ted systemic blood pressure occurred in 65%, both 
the pressure and volume work loads of the heart 
were usually increased. This increased work, pre- 
dominantly affecting the left ventricle, was as- 
sociated with myocardial hypertrophy and with pul- 
monary hypertension at rest or during exercise in 
60%. 8% had overt congestive heart failure. 
Since pulmonary hypertension was accompanied by a 
raised pulmonary venous (wedge) pressure, and was 
not related to other factors, it was concluded 
that left ventricular failure and pulmonary con- 
gestion could give rise to the observed dyspnea. 
In regard to lung performance, development of 
dyspnea may be considered as dependent upon the 
interrelationship between ventilatory drive and 
effort on the one hand, and the capacity of the 
tespiratory apparatus .to respond on the other. 
Regular increases in ventilation were found, pare 
lleling the increases in O02 uptake and weight 
gain. Disordered respiratory mechanics, involving 
thoracic and diaphragmatic action, were frequent- 
ly demonstrable, resulting in greater work of 
breathing and reduced maximum breathing capacity. 
These factors were often of such magnitude as to 
favor production of dyspnea. 


SMOKING, ATHLETIC CONDITIONING AND VENTILATORY 
MECHANICS. William Shapiro(intr. by John L. 

tters. r.). Cardiopulmonary Lab, U.S.N.H. 
Portsmouth, Va. and Dept. of Medicine, Medical 
College of Va., Richmond, Va. 

Smoking and athletic conditioning represent 
Common influences capable of modifying ventilatory 
function. The need for clarifying the effect and 
telative importance of each prompted the present 
Studies. Subjects were 25 exceptionally condition 
ad Navy “frogmen” non-smokers (A), 14 ordinary 
seamen non-smokers (B), and 36 ordinary seamen 
chronic smokers (C). Mean ages were 27.5%5.7, 
20.8%1.8, and 28.4%5.7 years, respectively. 
Studies were done with a 13.5L. spirometer and 
volumes expressed as L./sq.M. Group A produced 
larger volumes than did B in the vital capacity 


C140) KINETIC ALTERATIONS AND LUNG FUNCTION. C.E. 
Buckley, III*, H.A. Saltzman and H.O. Sieker. 
Dept. of Medicine, VA Hospital and Duke University 
Medical Center, Durham, North Carolina 

The kinetics of the excretion of C1402 in 30 
dog experiments and 6 patients with minimal to 
moderate impairment of pulmonary function were 
studied. Usefullness of this isotope in altered 
pulmonary physiology was evaluated. Activity was 
assayed in timed collections of expired air and in 
arterial blood. Intravenous doses of C!4-bicarbo- 
nate were 1.1-1.4 uc/Kg. Acute studies in dogs re- 
vealed control of ventilation necessary for finite 
measurement of the rate constant. A threefold in- 
crease in lung perfusion resulted in a 130% in- 
crease in activity excreted despite a 35% decrease 
in the rate constant. Abolition of the carbonic 
anhydrase system with acetazolamide in the intact 
animal caused a 100% increase in activity ex- 
creted over that predicted, but with lung perfus- 
ion held constant a 70% decrease occurred over the 
same 10 min. period. Four compartments of mixing 
were identified in patient studies. These had rate 
constants of 0.2263(p<.02), 0.0442(p<.001), 1.0137 
(p<.001) and 0.00193(p¢.001) with equally signif- 
icant zero time intercepts of 4.873, 1.879, 0.863 
and 0.07132. Plasma values paralleled the expired 
air values with clearances of 447-564 cc/min. 
Three patients with moderately severe impairment 
of pulmonary function excreted 10% less activity 
at the end of the third mixing compartment than 
more nearly normal subjects. These studies suggest 
use of this isotope may have particular advantages 
in the study of pulmonary pathophysiology. 


(VC) (p<.02) and in the 3-sec timed vital capa- 
city (TVC) (p<.02), but not in the l-sec, 2-sec 
TvC or maximum breathing capacity (MBC). Group B 
tended to larger volumes for the l-sec and 2-sec 
TVC (<.lp>.05) and had significantly better MBC 
(p<.02) than C with no differences in VC or 3-sec 
TvC. Direct comparison of A and C (no significant 
differences in mean ages or surface area) revealed 
highly significant (p<.001) decreases in all tests 
listed above for Group C. The data suggest that 
athletic conditioning favorably altered the mech- 
anics of the chest-diaphragm bellows system where- 
as smoking produced slight airway obstruction. 
Simultaneous operation of both factors resulted 
in large differences in certain ventilatory 
functions between groups of normal young men. 
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RENAL AND ELECTROLYTE 


BACTERIAL ASCENSION IN DOG URETER. Howard H. 
Bearman (intr. by H, V. Murdaugh, Jr.). Dept. 
of Medicine, University of Alabama School of 
Medicine and VA Hospital, Birmingham, Alabama. 
The concept that the normal ureter is an 
“open tube" available for free passage of bac- 
teria to the kidney is not substantiated by the 
simple observation of segmental movement of 
urine by ureteral peristalsis. Acute experi- 
ments were performed in 12 dogs, one a post- 
partum female. One ureter was sectioned, 
cannulated, and hourly total urine collections 
obtained for culture. Venous blood was also 
obtained hourly for culture. Identifiable E. 
coli were injected at hour intervals into and 
retained in the bladder, avoiding an increase in 
bladder pressure. Each hour urine for culture 
was obtained from the mid-portion of the intact 
ureter by nonobstructive ureteropuncture without 
interfering with peristalsis, In other dogs the 
ureter was traumatized in successful attempts to 
interfere with normal peristalsis. Experiments 
were carried out for as long as 21 hours. In 
the dogs with traumatized ureters and in the 
postpartum dog the bacteria ascended rapidly 
into the ureter. In none of the other dogs 
could bacteria be cultured from mid-ureter or 
renal pelvis although random blood and kidney 
cultures were positive. It is concluded that 
when normal peristalsis is present the ureter 
is not an "open tube" for free ascension of 
bacteria to the kidney. 


THE MECHANISM OF RENAL CHLORIDE REABSORPTION. J.R. 
Clapp and F.C. Rector. (Intr. by DW. Seldin). 
Dept. of Int. Medicine, U. Texas Southwestern 
Medical School, Dallas, Texas. 

Renal reabsorption of Cl is thought to be a 
passive process driven by electromotive forces 
generated by active Na transport. Therefore, the 
minimal luminal Cl concentration ((C1],) in the 
distal nephron would be determined by The trans- 
tubular potential difference (Ey) according to the 
Nernst equation: (Ey=-61.5 log Plasma (Cilp/[c!],). 
To investigate the relationship between (ci), and 
distal Ey, micropuncture studies were performed on 
normal and Na depleted rats before and after in- 
travenous NapSOq4 injection. Ey was measured with 
microglass electrodes filled with 3.0 M KCI; [C1] 
in plasma and distal tubular fluid was determined 
with a Ramsay microchloride apparatus Type II. 
Mean distal Ey in normal rats was -58 mV and rose 
to -76 mV after NaoSO4. In Na depleted rats, 
average Ey was -5!1 mV rising to -8! mV after 
NapS04. The highest Ey was -115 mV (after NaoSO,4 
in Na depleted rat). Tne (ci]p/{ci}, ratios were 
determined in 77 instances. Of 34 determinations 
prior to NagSO, injection, 29 had (C1],/[cl], ra- 
tios ranging from 2:1 to 59:1 and could be ac- 
counted for by the observed Ey. However, in 43 
samples collected after NapSO4, 20 were found to 
have [C!]p/[C1], ratios ranging from 740:1 to 
860:1. To generate ratios of this magnitude 
would require Ey ranging from -175 to -185 mV, 
values considerably higher than any observed Ey. 
It follows, therefore, that Cl is being reab- 
sorbed against its electrochemical gradient by a 
process of active ion transport. 


EFFECT OF POTASSIUM ON RENAL BICARBONATE REABSORP- 
TION. Harold M, Buttram*, Floyd C, Rector, Jr,*, 
and Donald W, Seidin. Dept. Int. Med., U. of Tex, 
Southwestern Medical School, Dallas. 

Previous studies have shown that HCOz reab- 
sorption is mediated by two distinct H* secretory 
processes; one has a HCOz Tm (maximal reabsorp- 
tive capacity) which is dependent on plasma COo 
and independent of carbonic anhydrase activity; 
the other has a fixed HCO3 Tm which is dependent 
on carbonic anhydrase and independent of changes 
in plasma pCOp. According to current theories Kt 
competitively inhibits H* secretion in the distal 
tubule, To determine which of the two H* secre- 
tory processes is affected by Kt, experiments were 
done using anesthetized female dogs; one group was 
given x. and the other served as controls. The 
HCOz Tm was determined at varying plasma pCO 
values, both before and after acetazoleamide (50 
mg./Kg.). The experimental dogs were pre-fed KCI 
twice daily for 10 days and then infused with KCI 
during the experiment. Results: In controls the 
HCOz Tm increased in a curvilinear fashion as 
plasma pCOp was increased. In dogs given Kt, the 
HCOz” Tm was depressed at a normal pCOo and fai led 
to increase normally when pCO. was elevated. Inhi- 
bition of carbonic anhydrasé depressed the HCO; 
Tm by an identical amount in control and experi- 
mental animals, Conclusions: K* suppresses HCO3, 
reabsorption by inhibiting only the CO,-dependent 
system of Ht secretion; the carbonic anhydrase- 
dependent H* secretory system is entirely unaf- 
fected, The mechanism by which the COo-dependent 
system is inhibited, while not yet clearly under- 
stood, does not appear to involve competition be- 
tween and H* for a common secretory pathway, 


DIAGNOSTIC APPROACH TO RENAL ARTERIAL HYPER- 
TENSION. T. J. Ferrell, Jr*, Jean H. McNeil* and 
H. V. Murdaugh, Jr. Dept. Med., Univ. of Ala. 
School of Med. and VA Hospital, Birmingham. 
Aortograms and ureteral catheterization are 
not practical means of screening hypertensive 
patients for renal arterial lesions. Renograms 
with radiodiodrast and radiohypaque gave high 
liver and vascular backgrounds respectively. The 
use of radiohippuran was found to be far superior 
in differentiating function. Though hypertension 
has been considered a contraindication to renal 
biopsy, we have employed this technique without 
difficulty in patients with blood pressure re- 
duced by drugs. The demonstration of the 
presence or absence of arteriolonephrosclerosis 
by renal biopsy has been found invaluable in the 
diagnostic approach to this problem. In the 
course of performing 40 radiohippuran renograms 
4 patients with renal arterial constriction have 
been seen. It is important to note that the 
radiohippuran curve may be depressed on the non- 
constricted side when severe vascular disease has 
destroyed the function of the "good" kidney. In 
such a case biopsy of the poorly functioning kid- 
ney reveals arterionephrosclerosis rather than 
normal kidney, as would be present if the poor 
function were due to a vascular occlusion. The 
use of biopsy with the hippuran renogram has cor- 
rectly located the vascular lesion after three 
unsuccessful attempts at aortography in one case, 
and revealed a vascular lesion in what was 
thought to be primary renal disease in another. 
It is concluded that radiohippuran gives better 
renograms, and renal biopsy is an important aid 
in the diagnosis of renal arterial hypertension. 
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CORRELATION BETWEEN RENAL FUNCTIONAL 
RESPONSE AND BLOOD PRESSURE RESPONSE 
TO RENAL REVASCULARIZATION FOR HYPER- 
TENSION, J. R. Feste,* H. M. Selzman, * 

R. Scott, Jr.,* M. E. De Bakey** andG. C. 
Morris, Jr.** Dept. of Surgery, Baylor U. 
College of Medicine, Houston, Texas. 

Renal revascularization procedures were car- 
ried out in 82 hypertensive patients with unilater- 
al or bilateral renal artery stenosis. Normal 
blood pressures developed in 85 per cent of the 
cases within one year following operation. The 
purpose of this study was to correlate radioactive 
renographic tracings, split renal function studies 
and excretory pyelography with renal artery sten- 
osis as determined anatomically by arteriography 
and physiologically by pulse pressure tracings. 
Usually, blood pressure response correlated well 
with functional improvement, and tardy blood 
pressure response was reflected by delayed im- 
provement in function on the side of revasculari- 
zation. However, the contralateral kidney with 
severe nephrosclerosis usually showed a gradual 
functional improvement over 3 to 6 months and 
rarely appeared to act as a sustaining factor in 
continued hypertension. Six patients demonstrat- 
ed return to normal of all functional parameters 
on the side of revascularization but demonstrated 
unremitting hypertension caused by small second- 
ary branch lesions of the renal artery, contralat- 
eral nephrosclerosis or uncorrected contralateral 
renal artery lesions. 


COUNTERCURRLI'T DIFFUSION EXCHANGE IN THi VASA 
RSCTA. He C. Maganzini,* and L. &. Lilienfield. 
lept. Physiol. & Biophys. and Cardiovascular Res. 
lab., Dept. Ned. Georgetown 1, I'edical Center. 
Current concepts of the mechanism of urine 
concentration include the proposal that the vasa 
recta of the renal medulla functiorsas a counter- 
current diffusion exchanger. If such a system 
exists then highly diffusible substances, such as 
bt, when introduced jnto the blood stream would 
accumulate less rapidly in the medullary tissue 
than non diffusible substances such as a}yanin. 
To test this hypothesis, simultaneous Rb and 
1131 albumin accumulation rates were measured in 
the kidneys of 7 mongrel dogs. RbS° C1 and 1131 
albumin were simultaneously infused into the 
aorta under thiopental anesthesia. After 15 to 
20 seconds of infusion the renal pedicles were 
ligated and kidneys removed and frozen rapidly in 
a dry-ice acetone mixture. Portions of renal 
tissue were then analyzed for RbS6 and 1131 con- 
tent by means of a = rey spectrometer. The 
ratios of RbS6+/T131 albumin were calculated for 
the cortex, outer medulla and inner medulla 
(papilla) and averaged 5.2, 1.8, 0.49 respec- 
tively. It is obvious that Ab Obe has been 
effectively excluded from the medulla as com- 
pared to the cortex and that this exclusion was 
greatest in the papilla. These results strongly 
Support the existence of a functioning counter- 
current diffusion exchange system in the 
medullary vascular bundles. 


A PRESSOR SUBSTANCE, PROBABLY ANGIOTENSIN, FOUND 
IN RENAL VENOUS BLOOD. H. G. Langford, L. H. Day# 
T. Conner* and J. E. Howard. Dept. of Medicine, 
U. of Mississippi, Maryland, and Johns Hopkins. 

In seven patients felt to have unilateral re- 
nal disease as the cause of their hypertension, 
renal venous blood obtained at operation has been 
assayed for angiotensin by the method of Paladini 
et al. Angiotensin or a similar substance was 
found in significant quantities in five patients. 
In one patient in which blood was obtained from 
both kidneys only blood from the ischemic kidney 
was positive for angiotensin. Three other 
patients had angiotensin in renal venous blood 
from the suspected kidney and responded favorably 
to operation. One had slight but detectable 
amounts and improved somewhat after operation. 
One patient had no angiotensin and did not im- 
prove after operation. Decreased excretion of 
water and sodium from the offending kidney was 
present pre-operatively in the patients in whom 
angiotensin was found. Peart has reported that 
renin is absent from renal venous blood under 
similar circumstances. We suggest that angio- 
tensin may be released pre-formed from the kid- 
ney, and that it does play a role in the genesis 
of renal hypertension. 


THE ADDITIVE RENAL EFFECT OF ORAL AMINOPHYLLINE 
AND TRICHLORMETHIAZIDE IN MAN. Thomas H. Maren, 
Dept. of Pharmacology and Therapeutics, Univ. of 
Florida College of Medicine, Gainesville. 

The urinary electrolyte patterns following 
aminophylline (A) and the benzothiadiazine com- 
pounds are identical, if the latter drugs are 
chosen as to type and dose so that carbonic 
anhydrase inhibition is not elicited (B.R. Nechay, 
Fed. Proc. 19, p. 366). In general, if the hetero- 
cyclic ring is saturated in the 3-4 position, such 
enzymic activity is low and not manifest in vivo. 
Such a compound, trichlormethiazide (T) was chosen 
for comparison and for joint administration with 
A. Doses used were previously found to give maxi- 
mal effects for each drug. Six normal subjects in 
the lightly fasting state were studied on 2 con- 
trol days, one day of each drug (T or A) and one 
day of the combination (T + A). The 5 days were 
separated by suitable intervals; diet and activity 
were held constant. Results follow: _ + . 

pH Flow Na K cl 
ml. /min. mEq./6 hrs. 

Control SF" Tat 49 28 56 

A. 7 mg./Kg. 6.6 2.4 110 42 = 106 
5.8 
6 


T. 0.15 mg./Kg. 2.6 150 37 160 

A+T & - 3.3 208 44 # 207 
Standard errors were 7-10% of the means. When 
controls are subtracted from drug data to reveal 
drug effects, it is found that the natriuretic and 
chloruretic actions of T and A are precisely addi- 
tive. This suggests that T and A affect different 
tubular systems. Clearance studies in dogs gave 
similar results and showed that effects of both 
drugs are on reabsorption, and not due to changes 
in glomerular filtration rates. 
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THE EFFECT OF ACUTE METABOLIC AND RESPIRATORY AL- 
KALOSIS ON RENAL AMMONIA RELEASE IN CIRRHOTICS. 
Edward E. Owen* and Malcolm P. Tyor, Duke Univ. 

ical Center and VA Hospital, Durham, N.C. 

In normal subjects and in cirrhotics with nor- 
mal arterial ammonia concentrations, the kidneys 
consistantly release ammonia into the systemic 
circulation. Rapid urine alkalinization, using 
carbonic anhydrase inhibitors, is associated 
with a prompt increase in this contribution, but 
with a quantitatively equal decrease in urine an- 
monia excretion. In this study measurements of 
ammonia released into the renal veins and into 
urine were obtained serially in 8 cirrhotics 
given 300-400 mEq. of sodium lactate intravenous- 
ly over ea 30-minute period, and in 5 cirrhotics 
who hyperventilated for 20 minutes. Metabolic 
alkalosis was associated with a mean increase in 
renal vein ammonia release of 55 yEq./min., where- 
as urine ammonia excretion decreased only 24 Eq. 
/min. Mean total bidirectional release increased 
from 67 to 99 uEq./min., p #<0.0l. In contrast, 
respiratory alkalosis was associated with a mean 
decrease in renal ammonia release, a slight de- 
crease in urine ammonia excretion and an overall 
decrease in mean total bidirectional release in 
4 of 5 subjects. Urine pH was essentially unal- 
tered during hyperventilation, whereas mean 
urine pH increased from 5.77 to 7.20 during meta- 
bolic alkalosis. These alterations in renal an- 
monia release could not be correlated with 
changes in arterial ammonia concentration. The 
data suggest that blood pH and presumably peri- 
tubular fluid pH play a role secondary to urine 
pH in influencing the bidirectional release of 
ammonia by the kidney. 


URINARY RESPONSES TO INCREMENTS OF NOREPINE- 
PHRINE IN SEQUENTIAL HYPOVOLEMIA, Watts R. 
Webb and Jerald Jackson*. Dept. of Surgery, Univ. of 
Mississippi Medical Center, Jackson, Mississippi . 

Though norepinephrine evokes a rapid elevation in 
arterial pressure in hypovolemia, many investigators have 
found it decreases renal excretion, suggesting a selective 
deleterious reduction of renal function. 

To quantitate this response, dogs were bled at 10 cc./ 
Kg. decrements and given progressive increments of nor- 
epinephrine while recording blood pressures and urine 
flows. The same data were recorded on reinfusion of the 
blood. 

As the infusion rate of norepinephrine Is increased at 
all levels of hemorrhage, urinary output increases until a 
peak flow is reached. Higher infusion rates diminish 
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AN IN VIVO STUDY OF RENAL HEMODYNAMICS BY MEANS OP 
THE NON-CANNULATING ELECTROMAGNETIC FLOWMETER, 

H, E. Schmid* and M, P. Spencer. Dept. Physiology 
and Pharmacology, Bowman Gray School of Medicine, 
Winston-Salem, North Carolina. 

Although the relationship between renal blood 
flow and pressure has often been demonstrated, a 
direct in vivo method is desired for continuous 
monitoring of pressure and flow that is associated 
with only minimal disturbances in renal function, 
The non-cannulating square wave EM flowmeter was 
placed, through a flank incision, on the left 
renal artery of dogs anesthetized with Pentobarbi- 
tal Na. Systemic blood pressures were recorded 
from the carotid and femoral arteries. Altera- 
tions in renal artery pressure were produced by 
placing a plastic clamp on the renal artery proxi- 
qmal to the flowmeter probe or by a Blalock clamp 
on the aorta above the renal artery. Renal artery 
pressures distal to the flowmeter probe were mea- 
sured through a 24 gauge needle inserted directly 
into the artery. The renal blood flow of the left 
kidney varied between 5 - 15 ml/kg body wt/min. 
In 6 of 7 dogs, acute reduction of renal artery 
pressure resulted in a sharp fall, followed im- 
mediately by a partial to complete recovery, of 
blood flow to control levels, usually within 15 
secs. Following partial occlusion, renal artery 
blood flow stabilized at 90 - 100% of control 
values while blood pressure remained 10 - 40% be- 
low control levels. Preliminary findings indi- 
cate that this relationship is unique for the 
kidney when compared to the iliac bed. 


urine flow to complete anuria. In normovolemia and in 
light hemorrhage (10 cc./Kg. and 20 cc./Kg.), the 
tolerance to the norepinephrine is essentially the same. 

In deeper hemorrhage a higher concentration of nor= 
epinephrine is required to attain maximum flows, though 
at a lower range of arterial pressures, before a final de- 
crease in urinary output ensues, 

With reinfusion of the blood, urinary flow increases 
markedly. More vasopressor is now required for a pressor 
response and the rate of urine formation is more easily de- 
pressed by norepinephrine. 

Thus the response to norepinephrine is diphasic, with 
urine formation augmented more in hypovolemia by a 
wider range of concentrations than in normovolemia, 
though at lower aterial pressures. 


MISCELLANEOUS 


EXPERIMENTAL INDUCTION OF GRANULOMATOUS 
LESIONS WITH PINE POLLEN. A. Lindner*, R. Naik*, 
T. Kutkem* and J. Hammarsten. tory ice, VA 

lospital a iv. a. ical School, Okla. City, 
Okla. 

Lesions simulating sarcoidosis were produced by inject- 
ing whole and cell wall portions of loblolly pine pollen 
grains into spleens of rats. One-half ml. of 1 mg. pine 
pollen in 10 m. saline was injected into the distal half 
of the rat spleens. Groups of rats were sacrificed 1 week, 
2 weeks, 3 weeks, 4 weeks, and 5 weeks after injection 
of the pine pollen. After one week, focal epithelioid 
and lymphocytic infiltrations were found in the liver. 
After 3 weeks, typical sarcoid granulomatous lesions with 


Langhans type giant cells and epithelioid cells were seen 
in the spleen. After 5 weeks, similar sarcoid lesions were 
again found. Acid fast material was found in the area of 
the tubercles. In other experiments, cell wall portions 
were injected in the same concentration. Groups of rats 
were sacrificed at 2 weeks, 1 month, and 2 months after 
inoculation. After 2 weeks, granulomatous lesions were 
found in all the rat spleens of the inoculated animals. 
Acid fast stains revealed positive material in the area of 
the tubercles having the appearance of the portions of 
cell walls. In addition to the lesions in the spleens, we 
have also found some granulomatous lesions in the lungs 
of these animals. The lesions persist for at least one 
month. Further long term studies are in progress. 
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CALCIUM IN HUMAN CORONARY ATHEROMAS: CHEMICAL 
AND MORPHOLOGIC EVIDENCE OF TWO FORMS, Larry &. 
Bolick* and David H. Blankenhorn, Dept, of 
redicine, U. of Southern california, 

Data concerning the calcium content of human 
coronary arteries does not appear in the litera- 
ture, possibly because most methods for assay of 
tissue calcium require a larger sample than is 
furnished by a single coronary artery, A micro- 
method using EDTA capable of assaying individual 
plaques has been developed, Normal coronary 
arteries contain less than .05% calcium (wet 
weight), Advanced plaques may contain 1% 
calcium (wet weight), a content equal to that 
found in whole bone, The assay procedure has 
been so designed that calcium extraction rates 
of individual plaques can be determined and 
calcium free tissue left intact for histopatho- 
logic examination, Disappearance of calcium 
from atherosclerotic plaques follows an exponen- 
tial decay curve, Comparison of extraction 
rates and the morphology of plaques indicates 
that calcium may be present in two forms, 

Plaques characterized by many microscopic 
lacunar spaces have slow extraction rates, 


Those without spaces have more rapid extraction 
rates, 
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RESULTS AND COMPLICATIONS OF TOTiL CORRECTION OF 
TETRALOGY OF FALLOT. J.D. Bristow, V.D. Nenashe, 
HeE. Griswold and A. Starr (intr. by A.J. Seaman). 
U. of Oregon Medical School, Portland, Oregon. 

An analysis was made of the course in 26 con- 
secutive patients following surgical correction 
of tetralogy. Despite a high incidence of compli- 
cations, results were ultimately good in 22 cases. 
There were 4 operative deaths and one late death. 
A syndrome of low cardiac output was associated 
with all of the operative deaths and was apparent- 
ly related to obliteretive hypertrophy of the 
right ventricle (requiring extensive infundibular 
resection), residual trenspulmonic gradients, and 
unsatisfactory perfusion during by-pass. Signs 
of inadequate output developed post-operatively 
in 3 other cases but were reversible. Congestive 
heart failure occurred in 10 patients, and was 
transient and of mild degree in 4. Failure was 
protracted and severe in some, but in all dis- 
appeared or markedly improved with time. Cardiac 
failure is postulated as due to temporary high 
pulmonary vascular resistance, due to pulmonary 
thrombi and/or vascular hypoplasia, and augnented 
by ventricular trauma and any residual transpul- 
monic systolic gradient. The ultimate results 
from surgery ere classified as excellent in 17 
patients, and satisfactory in an additional 5. 
An excellent result is defined as permitting un- 
limited physical activity in patients not receiv- 
ing therapy for heart failure. Those with a satis- 
factory result have medically imposed moderate re- 
striction of activity and continue to receive 
digitalis. It is concluded that despite the fre- 
quency of post-operative cardiac complications, 
tetralog: is correctable with an acceptable, im- 
proving mortality risk. 
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THE RELATIONSHIPS OF LEFT VENTRICULAR FILLING 
PRESSURE TO END-DIASTOLIC VOLUME IN MAN WITH 
HEART DISEASE. Robert Hay*,Harold Dodge and 
Harold Sandler*. Dept. of Medicine, University 
of Washington School of Medicine and Veterans 
Administration Hospital, Seattle. 

59 subjects with heart diseases of varied 
etiologies were studied in the resting state 
with respect to the relationship between left 
ventricular (L.V.) filling pressure and L.V. 
end-diastolic volume (E.D.V.). In 39 subjects 
L.V. end-diastolic pressure (E.D.P.) and in 33 
subjects mean left atrial (L.A.) and/or pul- 
monary wedge (P.C.) pressures were related to 
L.V. E.D.V. L.V. E.D.V. was calculated from 
biplane angiocardiograms taken at 4-6 films/sec. 
L.V. pressures were recorded either prior to 
(23 subjects) or during (16 subjects) angio- 
cardiography. L.V. E.D.V. varied from 71 to 
443 c.c. 20 subjects without clinical evidence 
of L.V. disease had E.D.V. of 90 + 18 c.c. L.V. 
E.D.P. varied from 5 to 60 mm Hg. Composite 
L.V. pressure-volume (P-V) curves were con- 
structed from these data. With one exception, 
resting mean L.A, and P.C. pressures were not 
above 12 mm Hg until L.V. E.D.V. exceeded 240 
c.c. Results were similar when L.V. E.D.P. was 
related to E.D.V. with little difference in 
pressure until E.D.V. exceeded 250 c.c. Indiv- 
idual L.V. P-V curves were obtained in 16 
subjects and differed from the composite curves. 
The composite curves probably reflect a change 
in the elastic properties of the L.V. as a 
consequence of heart disease and demonstrate 
that in heart disease the ventricle may function 
at considerably increased volume with little, if 
any, elevation of filling pressure. 


SURVIVAL BENEFIT OF ESTROGEN IN MEN WITH MYOCAR- 
DIAL INFARCTION, J. Marmorston, F. J. Moore, O. T. 


Kuzma, 0. Magidson and J. Weiner (intr. by E. M. 
Gold). Dept. of Medicine, Univ. of Southern Calif, 


Los Angeles, Calif. 

Effects of estrogen upon survival after myocar- 
dial infarction were evaluated in 358 men treated 
from at least 3 months to 4 years. 65 received 
mixed, conjugated equine estrogens (Premarin), 100 
ethinyl estradiol (EE), 68 a synthetic estrogen 
analogue, Anvene, and 125 a placebo. Allocation 
was by stratified randomization. Each was seen at 
3-6 week intervals. Dosage was increased gradual- 
ly until minor breast changes appeared, the ma- 
jority receiving 1.25-2.5 mg. Premarin, .05-.15 
mg. EE or 10-15 mg. Anvene daily, doses roughly 
equal in feminizing potency. Premarin had no ef- 
fect upon serum cholesterol, phospholipids or C/P 
ratio whereas EE and Anvene lowered cholesterol 
and C/P ratio while increasing phospholipids. 
Survival, analyzed for consecutive 3-month inter- 
vals, included only deaths due to arteriosclerotic 
heart disease. No effect upon survival occurred 
with EE or Anvene. However, with Premarin, which 
failed to alter serum lipids, survival rates were 
10-17% higher than placebo controls from the 6th 
through the 27th month of treatment (P=<0.05). 
90% of the Premarin group survived 37 months 
whereas 90% of the controls lived only 14 months. 
This is the first demonstration, to our knowledge, 
of a significant effect by an estrogen upon sur- 
vival in men with myocardial infarction. 
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CORRELATIONS OF RIGHT VENTRICULAR WORK WITH THE 
VECTORCARDIOGRAM IN PULMONARY STENOSIS. L. J. 
Haywood, R.H. Selvester, D.E. Griggs, Dept. of 
Int. Med., College of Medical Evangelists, Los 
Angeles, California (intr. by Lloyd T. Iseri) 

In a further attempt to evaluate the ECG and 
VCG as indicators of right ventricular work (RWW) 
we have studied 41 cases of pulmonary stenosis 
diagnosed by right heart catheterization. Radio- 
active dye dilution curves were performed in prac 
tically all patients using a well crystal and 
scintillation counter, and cardiac outputs were 
determined by this technique. Estimations of RW 
were made from right ventricular pressures, work 
calculations (method of Bidoggia), and right ven- 
tricular strain indices. Thirteen lead ECGs were 
taken on all patients and spatial and timed VOGs 
recorded. Results showed abnormal ECGs or VCGs ip 
31 patients. Right axis deviation and/or right 
hypertrophy was present in 22 ECGs, while ventri- 
cular forces were abnormal in 26 VCGs. The timed 
VCG showed abnormal atrial forces twice as often 
as the ECG. With patients classified as to mild, 
moderate, moderately severe to severe by right 
ventricular pressure (20-40, 40-70, 70-200 mm Hg. 
respectively), good correlation of ECG and VGG 
findings in the latter two groups were obtained - 
90%. Fair correlation was obtained in the mild 
group (60-70%). Calculation of RVW proved less 
reliable since the cardiac output varied on re- 
peated determinations in the same patient. The 
right ventricular strain index improved the corre 
lations by approximately 10%. The concepts of 
systolic and diastolic overload were not sub- 
stantiated in this study. 


THE DIETARY INDUCTION OF CARDIOVASCULAR LESIONS 


IN SWINE. G. S. Shields, W. H. Carnes,* G. E. 


Cartwright* and M. M. Wintrobe.** Depts. of Medi- 


cine and Pathology, University of Utah, Salt Lake 
City, Utah. 

Forty-four swine, 2-6 days of age were fed a 
diet of dilute evaporated milk supplemented with 
iron. Fourteen received a supplement of copper 
and served as controls. All animals gained weight 
at the same rate but those deficient in copper de- 
veloped severe anemia and 25 of them died at ages 
55 to 131 days. Five were killed at ages 68 to 
119 days while anemic but in good condition. 
Among those that died, 17 had hemopericardium, 2 
had hemothorax and 1 had massive gastrointestinal 
hemorrhage. Three were anasarcous and evidently 
died of heart failure. The hemorrhages were 
caused by aortic rupture in 11 and by cardiac 
rupture in 7. The source of the gastrointestinal 
hemorrhage was not disclosed. Lesions were found 
in 24 of 29 aortas examined. These consisted of 
destructive foci in the media, cracks in the over- 
lying intima, limited medial dissection and per- 
foration. Lesions were present in main pulmonary 
arteries in 3. The myocardial ruptures were due 
to infarcts, intramural hemorrhages and ruptured 
papillary muscles. Two infarcts were ascribable 
to coronary occlusion by intramural hemorrhages. 
In 7 of the deficient pigs, supplements of 5 
anions, 15 vitamins and 8 metals other than coppef 
failed to prevent the anemia or the cardiovascular 
lesions. Mechanical measurements of aortic seg- 
ments showed marked reduction in tensile strength 
to radial stress compared to the controls. The 
control group developed neither anemia nor cardio- 
vascular lesions. 
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MYOCARDIAL AND SERUM CALCIUM RESPONSES TO CHELA- 
TION. Alfred Soffer and Taft Toribara*. Cardio- 
pulmonary Laboratories, Rochester General Hospital 
and the Department Radiation Biology, University 
of Rochester School of Medicine, Rochester, N. Y. 

This study was done to determine the clinical 
effects of chelation on myocardial function and to 
ascertain the degree and duration of serum calcium 
changes. Hypocalcemia was induced in 55 subjects 
by 115 intravenous infusions of from 0,5 to 4 gm. 
of the chelating agent, disodium edathamil. The 
use of salts of edathamil in medicine has brought 
some confusion in the interpretation of serum cal- 
cium analysis since standard clinical laboratory 
procedures are inadequate for an accurate evalua- 
tion. The Toribara modification of routine hospi- 
tal analytical procedures utilizes oxalate precip- 
{tation in separate aliquots at a varying pH. This 
method made possible a determination of the exact 
amount of calcium bound to edathamil, It was 
found that an effective degree of calcium chela- 
tion could be maintained for as long as 11 hours, 
Chelation effected prolongation of ventricular re- 
polarization, slowing of sinus pacemaker rhyth- 
micity, depression of ventricular ectopic pace- 
makers, and enhanced conduction through the AV 
node of Tawara, There were exceptions to these 
characteristic actions and this variability of 
response prohibits the use of disodium edathamil 
in the diagnosis of digitalis toxicity. It was 
concluded, however, that chelation offers promise 
in the short-term management of conduction defects 
and ventricular arrhythmias, particularly those 
due to digitalis overdosage, 


CIRCULATORY STUDIES IN POLYCYTHEMIA VERA. Paul k. 
Weber*, Myron Pollycove, Marvin Bacaner, John H. 
Lawrence**, Donner Lab., Univ. of Calif., Berkeley 
Increased red cell volume (RCV) and blood vis- 
cosity found in patients with polycythemia vera 
(PV) suggests possible variations in cardiac out- 
put and stroke volume as functions of hematocrit. 
RPevious measurements of cardiac output in this 
disease have been limited to a few cases with 
somewhat contradictory results. Fifty-one measure 
ments of cardiac output were performed on 18 pa- 
tients with PV using 1'31_alpumin to obtain intra- 
arterial indicator dilution curves. Blood volumes 
were oolgy ates fran plasma volumes obtained by 
using 1'3!_albumin and hematocrits appropriately 
corrected. Many of the vatients had been treated 
at various times either by phlebotomy or with P-“, 
Hematocrits averaged 55.5% (range 40.9-65.2). 
Average resting supine cardie: output was 0.92 BV/ 
min (average normal 1.25+.°* oV/min) ranging from 
0.37 to 1.36 BV/min with the lever values defi- 
nitely associated with the higher heratocrit lev- 
els. Standard error of estimate was +.17 BV/min. 
Pulse rates appeared unrelated to hematocrit or 
cardiac output. Mean blood volume was increased 
to 81 ml/Kg, normal 65 ml/Kg. Mean cardiac index 
was slightly decreased to 3.1 L/min/M, normal 
3.4. ‘A significant reduction in blood volume 
turnover (cardiac output 0.92 BV/min) implies 
that the turnover of blood in peripheral sites 
accomodating the increased blood volume (81 ml/kg) 
would be considerably slowed. Reduced flow rate 
at these sites may account for the increased in- 
cidence of thromboses in these patients. 
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HEXOKINASE AND CHOLINESTERASE DISTRIBUTION IN 
MAMMALIAN BRAIN. J.B.Drori, E.L.Bennett, D.Krech 
M.R.-Rosenzweig, and S.Abraham (intr. by M. Polly- 
cove). Kaiser Found.Hosp., Oakland,Lawrence Radia- 
tion Lab. ,Dept.of Psychology,and Dept.of Physio- 
logy, University of California, Berkeley. 

Previous studies have shown a correlation of 
cholinesterase (ChE) activity to behavior and that 
variation in environment can alter the amount and 
distribution of ChE in the brain. This report con- 
cerns mainly: (1) two ‘methods to determine hexo- 
kinase (Hk) activity in brain, (2) the relative 
activity of Hk in areas of the brain, and (3) a 
comparison of Hk activity to ChE and lactic dehy- 
drogenase (LDH) activity. One method of Hk assay 
utilizes 2-deoxyglucose (2-DG) as substrate. Non- 
utilized 2-DG is determined colorimetrically. A 
superior assay, applicable to mg. quantities of 
tissue, uses glucose as substrate and glucose-6- 
phosphate dehydrogenase (G-6-PDH) to remove the re- 
sulting glucose-6-phosphate as formed with reduc- 
tion of TPN*t to TPNH. This is measured spectropho- 
tometrically in an automatic sequence and recorded 
continuously. A stable preparation of G-6-PDH,re- 
latively free of Hk activity,was obtained from rat 
Memary gland.By both assays,Hk activity is high- 
est in cortical areas of the brain and least in 
brain stem. The areas with highest activity are 
twice as active as the least active areas,where- 
&s with ChE there exists a 20-fold difference. Ini- 
tial studies indicate that Hk activity in monkey 
cortex is 60% of rat cortex, and the activity of 
human cortex is similar to rat cortex. No correla- 
tions are apparent between these three enzymes ex- 
cept for an inverse relationship between Hk and 
ChE activities. 


ESTABLISHMENT OF SURVIVABLE LEVELS OF LOCALIZED 
ACCELERATION OF BRAIN IN MAN. George G. Snively, 
Suzanne A. Snively** and C.0. Chichester*, 
Sacramento Hosp! tal and U. of Calif., Davis, 
Calif. 

The importance of acceleration of the brain, 
in contrast to applied force without high G 
loading, in the production of cerebral damage 
has become widely appreciated, but knowledge of 
survivable levels of brain acceleration in humans 
is limited. 

Recent use of permanently deforming energy 
absorption material in protective helmets has 
allowed clinical study of field accidents in 
relation to degree of deformation of this materi- 
al. The experimental development of accelera- 
tion-deformation curves has made possible 
analysis of accident-damaged helmets. 

Peak acceleration levels of the head of more 
than 450 G have been shown to be survivable 
under certain circumstances. These values are 


of appreciably greater magnitude than previously 
thought survivable. 
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GASTROINTESTINAL AND LIVER 


AUTOMATIC INTERRUPTED SUCTION: A SOLUTION TO IN- 
ADEQUATE GASTROINTESTINAL COLLECTIONS. John G. 
Moore*, Edwin Englert, Jr., and Harold Brown.** 
V-K~ teapttal, cat Division of Wactrecaterelogy, 
Dept. of Medicine, Univ. of Utah College of 
Medicine, Salt Lake City, Utah. 

Inadequate collections from gastrointestinal 
tubes have hindered quantitetive investigations 
of the gestroirtestinal tract. Indicator-correc- 
tion methods provide a partiel solution but im- 
provement of the collection itself would make a 
m jor contribution to gastrointestinal method- 
ology. To ettempt this, a solenoid-activated, 
three-way valve was pleced between a suction 
pump end a duodenal tube. The tube, 5 mm. in 
Giameter and capable of delivering 120 ml. 
water/min. under 20 mm. Hg. of suction, was 
placed in the duoderum of subjects in the besal 
state. A non-absorbable substance, bromsulfalein, 
was infused into the duodenum 3 inches proximal 
to the suction tip. Subsequent recovery of brom- 
sulfalein from the tube served to indicate the 
efficiency of duodenal collections. In 40 sub- 
jects, recovery of duodenal contents under con- 
stant suction ranged widely but averaged 33%. In 
10 subjects, the three-wey valve system was acti- 
vated to provide alternating periods of suction 
for 27 sec. and venting to atmospheric air for 
12 sec. Recoveries were consistent and averaged 
75% of duodenal contents. The use of automatic 
interrupted suction would appear to represent @ 
decided advance toward achieving quantitative 
gastrointestinal collections. 


BILIRUBIN REMOVAL BY EXCHANGE TRANSFUSION. David 
Shurtleff and Richard Wilterdink (intr. by Robert 
A, Alarich**). U.S. Army Hospital, Fort Hood, 
Texas. 

Twenty exchange transfusions were performed on 
18 hyperbilirubinemic newborn infants; volumes of 
exchange ranged from 140-421% of infant plasma 
volume (donor plasma vol. divided by infant’s 
plasma volume). Rates of exchange varied from 
0.5-3.0 cc donor plasma/Kg. infants body weight/ 
minute. Bilirubin content of infant plasma before 
exchange (P.B.), after exchange and total bilirub- 
in in withdrawn blood (B.R.) were determined. Ef- 
ficiency of the exchanges (B.R.+P.B.) varied from 
94-202% in direct proportion to the volume ex- 
changed (r=0.90) but bears no significant rela- 
tionship to the rate of the exchange (r=0.20). 
Of eleven infants with 22 mgm % P.B., 4 had small 
exchanges, all of which had post-exchange bili- 
rubin levels above 15 mgm % and two of these re- 
quired repeat exchange. The seven others had 
larger exchanged volumes, 4 of these had post- 
exchange bilirubin levels above 15 mgm % not re- 
quiring repeat exchanges. Rates of bilirubin 
rise before exchange were not significantly re- 
lated to either efficiency of bilirubin removal 
or post-exchange bilirubin rebound levels. ‘These 
observations show that larger volume exchange 
transfusions are more efficient in bilirubin re- 
moval and cast doubt on the validity of rate of 
exchange as a practical clinical yardstick for 
exchange transfusions. 


EFFECT OF METHYLPOLYSILOXANE ON THE GASTRy 
MUCOSA OF RATS, J, A, Rider, H, C, Moeller, 
ang E, A, Stevenson,* U, of Calif. 
Medical Center, San Francisco, Calif. 
Because the use of methylpolysiloxane 
(a silicone) as a coating agent has been 
advocated in the management of various 
gastrointestinal diseases, tests were 
devised to evaluate the protective effect 
of this substance. The pylorus of rats 
was ligated and groups of the rats were 
given one of the following substances: 
Methylpolysiloxane, an antacid, phenobar- 
bital, methscopalamine bromide, and water 
(control). Ten hours after ligation of 
the pylorus, the animals were sacrificed 
and the total area of erosion in the stom 
ach was determined; an average figure for 
each group was derived, Evidence from th 
study indicated that the antacid, the ant 
cholinergic agent, and phenobarbital 
exerted some protection to the stomach wall 
and that the effect of silicone was con- 
parable to that of water. The chronic 
toxicity of methylpolysiloxane was also 
studied. A group of 8 rats was given 20 
to 80 gm of methylpolysiloxane per kg of 
body weight via stomach tube for 7 days, 
Another group of 8 rats was given an 
equal volume of saline solution as a con- 
trol, Histologic studies of the organs 
revealed no abnormalities; and bright- 
field and phase microscopy with darkfield 
illumination produced no evidence of 
methylpolysiloxane particles in the cells, 


CARCINOMA OF THE CECUM ASSOCIATED WITH HYPO- 
GLYCEMIA. RE. SEES P.M. zoigelnen, and 
A.B. Bender*, 2 Oo e versity 0: - 
ern California School of Medicine, Los Angeles, 
California. 

A 65 year old femaJe was found to have a large 
pelvic tumor following a brief illness. While 
hospitalized, an episode of confusion was assoc- 
iated with a blood sugar of 25mg%. In spite of 
frequent high carbohydrate feedings, repeated 
blood sugars remained in the range of 19 = |Omg%, 
On the 9th hospital day coma intervened at a 
blood sugar of 13 mg% and massive glucose infus- 
ions were required to maintain adequate blood 
sugar levels. However, the patient failed to re- 
gain consciousness and expired after 5 days of 
coma, At autopsy a large adenocarcinoma of the 
cecum was found with metastases to the liver and 
lungs. The pancreas was normal. Three serum 
samples drawn during hypoglycemia did not have 
excessive insulin-like activity (ILA) by the rat 
epididymal adipose tissue assay, An acid alcohol 
extract of the tumor revealed significant ILA by 
both rat adipose tissue and diaphragm assays. 
Insulin could not be identified in the extract by 
an immunoassay and no loss of ILA (rat diaphragm 
method) was seen after incubation with cysteine, 
incubation for 2 hrs. at pH 10, or after incuba- 
tion at either 50° or 100° C for 20 min, The 
active substance did not pass through a cellophane 
dialysis membrane. A similar extract of an adeno 
carcinoma of the colon, not associated with hypo- 
glycemia, did not contain ILA by either the rat 
adipose tissue or diaphragm assay, 
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SIMULTANEOUS HEPATIC CLEARANCE OF COLLOIDAL CHROM- 
IC PHOSPHATE AND INDOCYANINE GREEN. oe 
Warner** and Alvin H. Vautrins. Dept. o ine, 
e Coun’ osp » Orange, Calif. 
Disappearance half-times (t-4) from venous 
blood after simultaneous intravenous injection of 
3 pe. colloidal chromic phosphate labeled with p32 
(CrPs0|,) and 6-10 mg. of indocyanine green (ICG) 
were measured in normal subjects, in patients with 
marked liver disease, and in patients with marked 
congestive heart failure (CHF). Serial venous 
blood samples were collected at 2 min. intervals 
for 20 min., and beta-radiation and optical den- 
sity measured. ance t-$'s show: normals, 
CrPx0),: 2.3020.2h min., ICG: 2.72%0.30 min.; liver 
disease, CrPx0),: 2.92%0.29 min., ICG: 17 28h is 
Ci ative heart failure, CrPx0),: 3.7040. min., 
ie 16.122.0 min. Although an esa sites 


differ, the disappearance rates of CrP#0), and ICG 
are similar in the normals; measurements of liver 
blood flow using disappearance rate constants 
would, therefore, yield similar values. However, 
in severe liver disease, removal rate of ICG is 
markedly slowed, with only a small reduction in 
CrP«0), clearance, suggesting poor cellular ex- 
traction in the face of adequate blood flow. In 
CHF both removal rates are reduced, suggesting 
that a reduction in flow may result in poor ICG 
extraction. It is implied that CrPx0), removal is 
related more to blood flow and that ICG removal 
is affected not only by flow but also by hepatic 
cellular function. Therefore, simultaneous measur- 
ment of both CrPx0), and ICG clearances may yield 


more significant information than either measure- 
ment alone. 


HEMATOLOGY 


THE EFFECT OF VINCALEUKOBLASTINE ON 
HEMATOPOIESIS. H.R.Bierman**& G.J. 
Marshall* Instit. for Canc. & Blood Res., 
Beverly Hills, Calif. 

Vincaleukoblastine (VLB), an alkaloid 
extract of the periwinkle plant, has been 
shown to have anti-neoplastic properties. 
Concomitant hematopoietic effects in 30 
patients with hematopathologic states 
have been investigated following adminis- 
tration of VLB, at doses of 0.1 to 0.2 
mg/kg body weight. The initial response 
is a decline in granulocytic concentration 
in 6-10 days. Thrombocytopenia and ery- 
thropoietic impairment were detected occa- 
sionally. Repeated marrow aspirates re- 
vealed inhibition of granulocytopoiesis 
without significant change in erythro- 
poiesis or megakaryopoiesis. Recovery 
from the neutropenia was usually complete 
in 6-8 days. With 0.3 mg/kg doses, pro- 
found leukopenia was noted in 4-6 days, 
followed by thrombocytopenia, with abrupt 
generalized hypoplasia of the marrow. 

The plasmacytes and reticulum cells prov- 
ed to be the most resistant to ablation. 
Node and marrow aspirates confirm the 
prompt, cytologic destruction of leukemic 
and lymphomatous tissue at the moderate 
and large dose levels. The relative lack 
of megakaryopoietic and erythropoietic 
depression of VLB at dose levels of 0.2 
mg/kg indicates that VLB is clinically 
beneficial with careful hematological 
control. 


EVOLUTION OF PLASMACYTES IN CULTURES OF SPLEEN, 
Casimir A. Domz and Marjorie B. Reaume,* 


Sansum Research Foundation and Cottage Hospital, 
Santa Barbara, California, 

Usefulness of plasmacytes as a cytologic 
criterion of antibody production in vitro was 
evaluated. Splenic fragments, approximately 
2 mm. diameter, were cultured with a modifi- 
cation of Trowell's organ culture technique, 
employing his Tg medium, supplemented with 
either fetal calf serum, rabbit serum or autol- 
ogous serum. Gas phase was 5% COg in oxygen. 
Flying coverslips from beneath the screens sup- 
Porting the explants were stained with Wright's 
or methyl green pyronin. Spleens were from 
rabbits stimulated antigenically with bacterio- 
phage Tj, and from unstimulated controls. 
Coverslips from a vigorously productive culture 


STUDIES ON THE MECHANISM OF PRIMAQUINE-TYPE HEMOL- 
YSIS: THE EFFECT OF METHYLENE BLUE. George J. 
Brewer* and Alvin R. Tarlov. Dept. of Medicine, 
U. of Chicago, Chicago, Illinois. 
Primaquine-sensitive (PS) RBC, deficient in the 
enzyme G-6-PD, have a decreased capacity to metab- 
olize glucose through the pentose phosphate path- 
way (PPP) and a diminished ability to generate 
TPNH. These cells are markedly susceptible to the 
toxic effect of certain drugs. Compounds which 
are actual, i.e., methylene blue (MeB), or poten- 
tial, i.e., primaquine, redox substances can in- 
crease the activity of the PPP, although only 
slightly in PS RBC, by oxidizing TPNH to TPN. If 
diminished availability of TPNH is intimately re- 
lated to the vulnerability of the PS cell, then 
redox agents would be deleterious; if, however, a 
decreased metabolic traffic in the non-oxidative 
part of the PPP is the cause of their vulnerabili- 
ty, redox substances might be beneficial. When 
MeB was administered to normal volunteers it pro- 
duced no hemolysis. But when given to PS men it 
produced hemolysis and a fall in GSH of the RBC. 
The concurrent administration of a methemoglobin 
producing oxidant, NaNOo, increased the severity 
of the MeB induced hemolysis. When MeB was admin- 
istered with primaquine it failed to protect a- 
gainst hemolysis by the drug. In vitro, the 6-hy- 
droxy degradation product of iso-pentaquine (re- 
lated closely to primaquine) mimicked the TPNH ox- 
idizing effect of MeB, both in stimulating TPNH- 
linked methemoglobin reduction, and in causing a 
precipitous fall in GSH of PS RBC. We conclude 
that destruction of PS RBC is intimately associat- 
ed with their inability to increase regeneration 
of TPNH sufficiently to meet the needs of the cell. 


(200-fold increase in antibody) showed that the 
lymphocytic population on day 1 after explant- 
ation was supplanted by day 6 with cells of 
either monocytic or plasmacytic (pyronin-pos- 
itive) morphology. However, a similar series of 
cytomorphic events was observed in cultures from 
normal controls. To rule out influence of anti- 
gen which may have made initial contact with 
spleen in vitro, heterologous (fetal calf) and 
homologous (pooled rabbit) sera were replaced 
with autologous serum. Identical cellular evo- 
lution occurred. The work of others suggests 
that these surviving cells may assume the stor- 
age form by pinocytosis and are potentially 
trephocytic. Our observations indicate that 
they are not dependable cytologic criteria of 
in vitro antibody productivity. 
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ISOLATION AND CHARACTERIZATION OF HUMAN SERUM 
MACROGLOBULINS. Wallace V. Epstein and Margaret 
Tan*. Rheumatic Disease Group, Department of 
Medicine, University of California, San Fran- 
cisco, California. 

Continuing studies of human macrogammaglob- 
ulins depend on methods of isolation and 
degradation which least alter the original 
structure of the protein molecule. Sera from 
patients with peripheral rheumatoid arthritis 
were passed through a polymerized dextran column 
and an euglobulin fraction rich in rheumatoid 
factor macroglobulin thus obtained. Further 
purification was achieved by ionic strength 
gradient elution at pH 8.0 from an anionic ex- 
change resin (DEAE). The final product revealed 
peaks on analytic ultracentrification of 
S,, = 19 and 26. Serologic activity for 
rheumatoid factor was measured by the FII tanned 
cell hemagglutination technique. The macro- 
globulin was subjected to enzymatic digestion at 
37° © for 16 hours with crystalline papain in 
the presence of ethylenediaminetetracetic acid 
and cysteine. The final product revealed total 
conversion to So) = 3.5 fragments together with 
a crystalline product on dialysis against 0.01 
ionic strength buffer at pH 6. The digested 
material revealed three fractions on chroma- 
tography using a cationic exchange column as 
well as by starch-gel electrophoresis. All 
hemagglutination activity was lost by this 
procedure in contrast to residual antibody 
activity in papain treated rabbit gammaglobulin. 


THE CHROMOSOMAL CHARACTERISTICS OF MARROW 
CELLS IN MAN. G.J.Marshall*,E.M.Wood*,L. 
Gingras* & H.R.Bierman**. Instit. for 
Canc. & Blood Res.,Beverly Hills, Calif. 

Variation in chromosome number in 
human marrow cells has been demonstrated 
in normal individuals and in patients 
with hematologic disorders. Separation of 
chromosomes for counting was accomplished 
by incubating marrow in hyaluronidase. 
This technique affords adequate separa- 
tion without disruption of the cellular 
membrane or visible disturbance of the 
cytoplasmic constituents. Based on chro- 
mosome number, 4 populations of myelo- 
blasts, 3 populations of promyelocytes 
and metamyelocytes were found in normal 
marrow. Although similar cell populations 
were noted in the granulocytic leukemias, 
there were marked shifts in the number of 
cells within each population. An associ- 
ation between chromosome number and mar- 
row cell maturation has been noted. How- 
ever, the deviation from the species num- 
ber (46) is not confined to the mature 
cell elements but is present in varying 
degrees in the myeloblast and proerythro- 
blast. This reduction in number might 
well distinguish the various morphologic 
stages in so far as the maintenance pop- 
ulation versus the maturation and differ- 
entiating populations are concerned, and 
might assist in the determination of the 
morphologic stage in marrow cell develop- 
ment at which certain gene actions are 
expressed. 


AN EVALUATION OF THE DIAGNOSTIC SIGNIFICANCE OF 
THE PAS POSITIVE NORMOBLASTS. Jorge Franco and 
Roy Rydquist*. Department of Pathology, O'Connor 
Hospital, san Jose, California. 

Recent histochemical studies of the blood cells 
with the periodic acid Schiff reaction (PAS) have 
demonstrated that the megakaryocytes, platelets 
and granulocytes are PAS positive. The normo- 
blasts are uniformly PAS negative. PAS positive 
erythrocytic precursors have been reported in rare 
hematological conditions. 

To evaluate the significance of the PAS posi- 
tive erythrocytic precursors the blood and bone 
rarrow smears of 98 patients with suspected hen- 
atological disorders were stained with PAS in the 
manner described by Quaglino and Hayhoe (Brit. J. 
Haemat. 6,23). 

The erythrocytic precursors were considered 
positive (+++) when their cytoplasm took the PAS 
stain as intensely as that of the mature granulo- 
cyte. At least 100 normoblasts were counted and 
the percent of PAS positive cells reported. 

Large numbers of PAS positive erythrocytic pre. 
cursors were found in iron deficiency anemia, 
thalassemia major and erythroleukemia. To a less- 
er extent they were positive in lymphomas, her- 
olytic disease of the newborn and acquired her- 
clytic anemia. 

In all 5 cases of pernicicus anemia, the meg- 
aloblasts and normoblasts were PAS negative. Con- 
versely, the smears from all lh cases of erythro- 
leukemia, had more than 20% PAS positive erythro- 
cytic precursors. 

The PAS reaction, within the scope of smaller 
hospitals, provides a valuable diagnostic crite- 
rion in suspected cases of erythroleukemia. 


SOME PHYSICO-CHEMICAL ASPECTS OF ERYTHROPOLETICAL 
LY ACTIVE BLOOD. Howard C. Mel and Milorad M. 
Radotic (intr. by John H. Lawrence). Donner Lab- 
oratory and Lawrence Radiation Laboratory, Univ. 
of California at Berkeley. 

A simple acetic acid treatment of erythropoi- 
etically active plasma can significantly increase 
the total activity of the starting material. An- 
alytical paper electrophoretic analysis of the 
active material after treatment shows that in 
effect it has been depleted of most of its alpha 
globulins. Starting material has been primarily 
plasma from phenylhydrazine anaemic rabbits which 
when fresh, shows a consistent and reproducible 
17-hour Fe*? erythrocyte uptake in fasted rats of 
19.5% (mean S.D.=0.45) with a control average of 
6.3%. This increase in activity may be related to 
the presence of an inhibitor in the starting plar 
ma. For a single case of secondary polycythemia 
the acetic acid tteatment increased iron uptake 
from 14.4% to 28.4%; a subsequent assay on a 
fresh sample of serum from this same patient in- 
dicated an even higher activity. In addition to 
the increase in total activity, specific activity 
has been increased as much as several fold, with 
concemitant improvement of properties for subse- 
quent analytical and purification procedures. 
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IN VITRO STUDIES OF EOSINOLYSIS. J. Victoriano 
wavarrete* and Donald W. Petit. Dept. of Med., 
Univ. of So. Cal., Los Angeles, Cal. 

The in vivo mechanism of cortisone induced 
eosinopenia is disputed, Studies are presented 
which show in vitro eosinolysis in venous blood 
collected in sequestrine tubes with ethylene- 
diamine tetra acetic acid as the anticoagulant, 
Free hydrocortisone, cortisone and the synthetic 
anti-inflammatory analogues as well as Reichsteiris 
Compound S were shown to be capable of inducing 
in vitro eosinopenia; the acetate and hemisuccin- 
ate salts of hydrocortisone were inactive in vitro 
as were such compounds as desoxycorticosterone, 
17-alpha-hydroxy-progesterone, ACTH, heparin, 

and acetlysalicylic acid, 

The speed of the reaction was roughly propor- 
tional to the concentration of hydrocortisone in 
a range from 25 to 200 micrograms per cent, The 
ultimate degree of eosinolysis was not related to 
the amount of steroid, The eosinophiles remain- 
ing after eosinolysis were resistant to further 
steroid, This resistance could be induced by 
short exposure to steroids in vitro and could be 
overcome by the addition of a thermo labile aque- 
ous extract of white cells, The studies support 
the concept that in vivo eosinolysis is a peri- 
pheral lytic process and not one of eosinophile 
sequestration or bone marrow inhibition, 


ACTIVATION OF HUM‘N FIBRINOLYTIC SYSTEM BY DRUGS 
AND NEUROLOGIC PROCEDURES. Stuart A. Schneck* and 
Kurt N. von Kaulla** Div. of Neurology and Dept. 
of Medicine, University of Colorado, Denver, Colo 
The limitations of enzymatic fibrinolytic 
agents in the therapy of cerebral vascular dis- 
ease have led to an investigation of certain 
drugs and procedures which we found would endo- 
genously activate the human fibrinolytic system. 
On 17 occasions, 1-2.5 units of Pitressin were 
injected I1.V. in 16 volunteers. In 16 instances, 
within 4 minutes the euglobulin lysis time wrs 
reduced from the normal 120 minutes or longer to 
an average of 25-50 minutes. On 12 occasions, on- 
arm was occluded for 12 minutes at a level 50 m. 
above systolic B.P., immediately prior to the in- 
jection of Pitressin into the other arm. In 8 in- 
stances, a marked reduction in lysis time was 
noted in the cuffed arm which paralleled the re- 
sult in the unoccluded arm. Caloric tests and ar- 
teriography caused a brief, mild lysis. Studies 
of 5 patients revealed that pneumoencephalography, 
of all procedures and nonenzymatic drugs, induced 
the strongest and longest lasting lysis thus far 
encountered. Based on these and other observa- 
tions, it is suggested that a variety of stimli 
act within the central nervous system, possibly 
in the hypothalamic region, to set up an efferent 
discharge to vein walls from which an activator 
of the circulating plasminogen is released. The 
use of agents to produce fibrinolysis utilizing 
the body's owm enzyme system appears to be a 
Promising avenue of therapeutic approach which 
may clso lo-d to a better understanding of the 
mechanisms of the human fibrinolytic system. 


THE OCCURRENCE OF FOLINIC ACID ACTIVITY IN LEV 
COCYTES, J Ss, 0! + J R, Wi 
Dept. of Medicine, Creighton U., ’ Nebr. 
An investigation of intracellular citro- 
vorum factor (CF) activity in normal and leu- 
kemic leucocytes was made, The concentration 
of CF which was easily extractable ("free" CF) 
as well as that which was microbiclogically 
active for Leuconostoc citrovorum only after 
autolysis of the sample ("bound" CF) were in- 
vestigated. In addition, determinations were 
made of the proportions of "free" and "bound" 
CF which lost activity after autoclaving in the 
absence of ascorbate, as well as the amount of 
"labile CF" which could be converted to "stable 
CF" by autoclaving in the presence of ascorbate, 
It was found that the bulk of the CF activity 
in leucocytes was "bound" CF, Furthermore, 
approximately 90% of the microbiological 
activity of "free" and "bound" CF was lost by 
autoclaving the sample in the absence of ascor- 
bate. These results indicate that leucocytic 
CF activity is predominantly labile—"bound"— 
CF, similar to the findings of Chang (J. Biol. 
Chem., 200, 827, 1953) for mammalian liver CF, 
The preliminary results in leukemic leucocytes 
reconfirm the previous finding of high CF 
activity in these cells, It is of interest to 
note, however, that no consistent elevation of 
any one CF fraction was seen in any type of 
leukemia studied, However, the elevations of 
greatest magnitude were of labile-"bound"—CF, 


GLYCOLYTIC INTERMEDIATES OF ERYTHROCYTES IN 
HEREDITARY SPHEROCYTOSIS. A. William Shafer. 
Scripps Clinic and Research Foundation, 

La Jolla, California. 

The basic defect causing the shape changes in 
the erythrocytes in hereditary spherocytosis is 
very likely biochemical although the nature of 
this defect is not known. It has been reported 
that there is an abnormality in the carbohydrate 
and lipid metabolism of these erythrocytes 
although the former has been disputed. Blood of 
patients with this abnormality was incubated at 
37° for 5 minutes with radioactive inorganic 
phosphate. The phosphorylated carbohydrate 
intermediates of the washed erythrocytes were 
separated on columns of ion exchange resin, 
analyzed by appropriate chemical assays, and the 
P-* turnover rates determined. The relative 
specific activity (RSA) of the high energy phos- 
phates of adenosine di- and triphosphate was 
high compared to other compounds and was normal. 
There was no activity in the phosphate attached 
to ribose. Each of the 2 phosphates of dipho- 
glycerate had the same RSA, and this was less 
than & that of adenosine triphosphate. The RSA 
of the hexose diphosphates was approximately & 
that of adenosine triphosphate. There was no 
radioactivity in the di- and tripyridine nucleo- 
tides. It was not possible to determine the RSA 
of inorganic phosphate exactly; however, it 
definitely was lower than that of adenosine tri- 
phosphate and appeared to be normal. Using 
these methods, no abnormality of carbohydrate 
metabolism was found. 
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INTRAVENOUS IROW AS A "PROVOCATIVE TEST" IN THE 
NIACNOSIS OF IRON DEFICIENCY. Edward Shanbrom and 
George F. Warners. Dept. of Medicine, Orange 
County Generel Hospital, Orange, Calif. 

Current laboretory methods for diagnosing iron 
deficiency have certain disadvantages. Further- 
more, the oral administration of iron may not 
yield a predictable end point. Some investigators 
have suggested the need for a more accurate means 
of diagnosis. It is the purpose of this study to 
eveluate the safety and reliability of intrave- 
nously administered iron as an aid in determining 
iron deficiency. An iron polysaccharide complex 
(ASTRAFER) was administered to 120 patients with 
a veriety of anemies. After trials with verying 
dosages it was found that 500 mg. of iron could be 
administered in divided doses on twe consecutive 
days with predictable hematologic response, Pa- 
tients suspected of iron deficiency, tased on 
other criteria, showed an average hematocrit rise 
of 6-@% within 2 weeks following the intravenous 
test. Patients whe were not thought to have iron 
deficiency failed to show a rise in hematocrit. 
Daily reticulocyte counts showed an average rise 
of 6% in most of the iron deficient patients be- 
tween 4-6 deys. In non-iron deficient patients, 
however, a reticulocytosis of 3-7 was frequently 
observed even though the hematocrit fajled to 
rise; thus reticulocytosis may be a less reliable 
index of response than a rise in hematocrit. 

When compared with serum iron, iron-binding capa- 
city, and bone marrow iron stores, it is suggested 
that this provocative test may yield more signi- 
ficant informetion regarding iron deficiency. 
Additione] studies are presently being carried out 
to further standardize this diarnostic aid. 


RELATION BETWrtN HEMOGLOBIN CONCENTRATION AND 
ERYTHROPOIETIN TITRE IN PLASMA AND URINE OF IRON 
DEFICIENT HUMANS. Donald Van Dyke, Miguel 
Layrisse,* John H. Lawrence** and Myron Pollycove. 
Donner Laboratory and Lawrence Radiation Labora- 
tory, U. of California at Berkeley. 

Patients with severe hematological disorders 
may show elevated erythropoietin titres in plasma 
or urine at higher hemoglobin concentrations than 
those associated with elevated titres in experi- 
mental animals or patients anemic as a result of 
blood loss. Plasma and urine assays were made 
from patients with severe iron deficiency anemia 
secondary to hookworm infestation or to chronic 
blood loss. Though patients with primary hemato- 
logic disease may show a titre of erythropoietin 
in the plasma and urine at hemoglobin concentra- 
tion up to 8 GmZ, patients with iron deficiency 
anemia show elevated titres in the urine only with 
hemoglobin concentration at or below 4 Gm/100 cc 
and in the plasma below 5 Gm/100 cc. Abruptness 
with which the titre rises and the severity of 
the anemia required before measurable titres 
appear are similar in man and in rabbits, sheep 
and dogs. The fact that no measurable erythro- 
poietin titre can be demonstrated when hemoglobin 
concentration is well below that required for 
intense stimulation of erythropoiesis and the 
abruptness of the rise at hemoglobin concentration 
of 4 Gm% or less suggests that erythropoietin may 
not be an important factor in the control of 
erythropoiesis except in extreme circumstances, 
or may be the result of the insensitivity of 
present assay methods. 


RESEARCH 


ON THE RELATIONSHIP BETWEEN DEVELOPING BLOOD 
CELLS AND BLOOD VESSELS. Jack W. Shields* 
(intr. by C. A. Doms). Dept. of Medicine, Santa 
Barbara Medical Clinic, Santa Barbar. 

Histologic material obtained from human hemat- 
opoietic organs is presented to illustrate a per- 
sonal observation that the various types of blood 
cells grow in a specific spatial relationship to 
the blood vessels and direction of arteriovenous 
blood flow within hematopoietic tissues. Coursing 
in the direction of arteriovenous flow the differ 
ent types of blood cells grow in the following 
specific order: small lymphocytes, medium-sized 
lymphocytes, plasm cells, monocytes, granulo- 
cytes, megakaryocytes, and erythroblasts. 
observation adds significance to the in vitro 
studies of Trowell and Osgood wherein it was found 
that different types of blood cells grow best in 
different concentrations of qxygen and carbon di- 
oxide, the lymphocytes requiring high oxygen ten- 
sion and the granulocytes relatively low 
oxygen tension. It is suggested that this speci- 
fic spatial relationship between growing cells 
and vessels is an adaptation directed toward the 
maintenance of oxygen and carbon dioxide tensions 
best suited to the growth of the different types 
of blood cells in vivo. Theoretical consider- 
ations are introduced to suggest that abnormlly 
high oxygenation of periarteriolar tissues out- 
side of the hematopoietic organs may be a factor 


in the production of periarteriolar lymphocytic 
infiltration. 


TOTAL BODY IKRADIATION USING Y?O-DTPA. H.S. Win- 
chell and M, Pollycove. vonner Lab., Univ. of 
Calif., Berkeley, Calif. 

Successes met with homotransnlantation of tis- 
sues following total body irradiation in mice and 
rats compared with the difficulties encountered 
with this vrocedure in large mammals such 2s dogs 
and man possibly result from the inadequacy of ir 
radiation modalities vresently in use for the pre 
paration of the large mammals for a homograft. In 
order to provide for irradiation of a tissue 1s 
widely distributed as the one responsible for in- 
munity while still minimizing the exvosure to non- 
target organs in large mammals we have developed 
a technioue for irradiation using internally ad- 
ministergg Y70 chelated with DTPA. Using doses of 
10 mc. Y’“/lb. body weight in beagle dogs we have 
produced marked drovs in the veripheral WBC counts 
and deaths during the second week post-irradiati 
characteristic of bone marrow failure. At post 
mortem examination the bone marrow was zrossly 
abnormal and the lymph nodes and spleen were mark- 
edly hemorrhagic and hypocellular; other tissues 
appeered grossly rormal. After isologous bone 
marrow transfusions verformed 2-18 hours »ost- 
irradiation, bone marrow function returned 2-3 
weeks after irradi.tion associated with survival 
of the animal. Thus a new nrocedure has been 
developed which anvears to deliver the radiation 
more selectively to the lymnhatic system and bone 
marrow than presently available nrocedures. Do- 
simetry is readily controllable and the excretion 
of the radioactivity from the body is rapid al- 
lowing for bone marrow transplantation within 18 
hours of the vrocedure. 
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FINGERPRINTING ANTI-NUCLEAR ANTIBOD- 
IES IN ANIMAL AND MAN, W. A. Atchley. 
Dept. of Med. & Cancer Res, Inst., U. of Calif, 
School of Med. , San Francisco, 

This is a study of the composition of the 
human leukocyte nucleus, with emphasis on those 
fractions reacting with pathological antibodies in 
lupus serum uSing a combination of electro- 
phoresis (E) and immuno-electrophoresis (I-E) 
on cellulose acetate membranes, 

Leukocytes, after appropriate washing, were 
extracted in 0.1 M glycine to give a non-viscous 
solution rich in deoxyribonucleic acid (DNA) and 
associated proteins (P), The DNA was electro- 
phoretically homogeneous, moving to the anode 
in a narrow band, To it was attached a homo- 
geneous group of histones (H), while other H 
were grouped near the origin. 

Samples of lupus serum analyzed by I-E 
showed antibodies to the DNA-H complex and, 
less often, to a second antigen, probably the 
unbound H, Rabbits injected with the extracts 
developed antibodies to at least 5 antigens, in- 
cluding the DNA-H complex and (probably) the 
unbound H, 

This is an excellent method for separating 
DNA-H from other cellular constituents and for 
"fingerprinting" the serological abnormality in 
lupus. It is also a sensitive method for studying 
the comparative immunochemistry of the cellu- 
lar nucleus in health and disease, 


CORRELATION OF CLINICAL FINDINGS WITH ANTI- 
NUCLEAR FACTORS IN S.L.E. Robert F. Willkens, 
Dept. of Medicine, University of Washington, 
Seattle, Washington. 

A group of 21 patients demonstrating the 
LE cell phenomenon were tested for the presence 
of antinuclear factors using a sheep cell- 
nucleoprotein agglutination (NP-E) test. Since 
a number of the patients with LE cells clearly 
had diseases clinically distinguishable from 
SLE, such as rheumatoid arthritis, a set of 
weighted criteria were modified from Winslow 
and applied to all the LE cell formers in an 
effort to evaluate the diagnostic significance 
of the presence of antinuclear factors. 
Patients were categorized as definite SLE, pro- 
bable SLE, or rheumatoid arthritis with the cri- 
teria, Six of the 10 patients with definite 
SLE and one patient with probable SLE had anti- 
nuclear factors. None of the definite SLE 
patients have rheumatoid factor in significant 
titers. The limited group of patients involved 
does not permit broad generalization, but these 
findings suggest that the demonstration of 
nucleoprotein agglutinins with this test corre- 
lates well with SLE presenting with diffuse 
manifestations and offers some promise of en- 
hanced specificity compared to the LE cell test. 
The consistently negative results of the NP-E 
test in rheumatoids may also ultimately help in 
the differential diagnosis of borderline states. 


METABOLISM AND ENDOCRINOLOGY 


THE EFFECT OF TWO SYNTHETIC ESTROGENS ON 
THE PROTEIN BOUND IODINi: IN MEN AND WOMEN 
WITH ATEEROSCLEROTIC HMZART DISEASE.Ralph 
WeAlexander and Jessie Marmorston(intr.by 
eter H.torsham) .Lept.o cine,U.of 

uthern Ca ornia School of Medicine, 
los Angeles,California. 

43 post-menopausal women and 72 men 
with atherosclerotic heart disease were 
treated daily for 1-11 months with placebo 
or synthetic estrogens.The serum PBI was 
determined before and after initiation of 
treatment.16 women received placebo and 27 
women 0,005-0.0), mg.ethinyl estradiol.23 


men received placebo,31 men 0,01-0.50 mg. 
ethinyl estradiol,and 18 men 10-80 mg. 
Manvene ( 3-methoxy-16«-methyl-1,3,5(10)- 
estratriene-164,17$-diol).The average PBI 
increase over baseline levels was 1.7 mcg. 
% for women and 2.1 mcg.% for men on eth- 
inyl estradiol and 2.0 mcg.% for men on 
Manvene.Ethinyl estradiol in doses of less 
than 0.005 mg. in women or 0.02 mg. in men 
could be expected to have no more effect. 
on the PBI than placebo.Ethinyl estradiol 
appeared to be about 5 to 6 times as ac- 
tive on the PBI response in womer than in 
men over the dose range used, 
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THE INTRAVENOUS TOLBUTAMIDE TEST AS A DIAGNOSTIC 
AID IN DIABETES MELLITUS. Richard Brown*, Jack 
Bennett*, and ‘lilliam W. H. Pote, Jr. College of 
Medical Evangelists, Los Angeles. 

The Intravenous Tolbutamide Test has been pro- 
posed for the diagnosis of diabetes mellitus. One 
gram of tolbutamide is given intravenously and 
blood glucose samples are drawn fasting, 20 min. 
and 30 min. after the injection. Unger and Madison 
believe the test is 99% accurate for diagnosis of 
diabetes if the 30 min. glucose level remains a- 
bove 77% of the fasting value. In this study, 76 
individuals not known to have diabetes were tested. 
Forty-one of these were chosen because of a family 
history of diabetes and/or the history of having a 
child with a 10 lb. birth weight and/or the history 
of having been a 10 lb. baby at birth. Thirty-five 
other individuals with or without these historical 
features had previously participated in a detection 
survey using post-prandial glucose levels. The 
results of all patients are as follows: no family 
history or other features, 10, 7 normal, 3 abnor- 
mal; family history only, 43, 29 normal, 14 abnor- 
mal; family history and 10 lb. birth weight, 18, 6 
normal, 12 abnormal; family history and 10 lb. 
birth weight plus a child with a 10 lb. birth 
weight, 2, 2 normal, O abnormal; no family history 
but 10 lb. birth weight, 1, O normal, 1 abnormal: 
total of 76, 44 normal, 32 abnormal. The total 
results of the 76 tests suggest that individuals 
with a family history of diabetes have a high in- 
cidence of abnormal intravenous tolbutamide tests 
with or without a history of 10 lb. birth weight 
or having a baby with a 10 lb. birth weight. More 
intravenous tolbutamide tests in patients with or 
without a family history must be compared with 
other tests measuring carbohydrate intolerance. 


PLASMA GLUCOSE AND LIPID RESPONSES TO 
ELECTROCONVULSIVE THERAPY. Burt 
Cochran, Jr. and Edward P. Marbach.* Dept. 
of Medicine, College of Medical Evangelists 
and Los Angeles Co. Hospital, Los Angeles. 

In 52 electroconvulsive therapy (ECT) 
studies, 18 hospitalized schizophrenic or 
severely depressed patients ages 15 to 60 years 
were followed. Serial venous blood was drawn 
from the recumbent fasted subject for one hour 
after ECT, the erect posture assumed, anda 
final sample obtained in 10 minutes. Basal 
(non treatment day) samplings were also made. 
Plasma true glucose, free fatty acids (FFA), 
cholesterol, total lipid (Kunkel), phospholipids 
(Schoniger) and lipoprotein electrophoresis 
were studied. Premedication had no significant 
effect. Timed urinary catecholamines by 
differential fluorometry showed some increased 
epinephrine, especially prior to ECT. Total 
catecholamines were normal, with only 2 
exceptions. During the ECT course 12 patients 
had a 20% elevation of cholesterol, but 5 of 
these were decreasing by the termination date. 
The general pattern of acute response to ECT 
was an initial rise of FFA by 15% at 2 minutes, 
blood sugar rise over 12% by 20 minutes, and 
by one hour an FFA fall to more than 20% 
below the initial value. All but 3 subjects had 
a further decrease in FFA after arising. With 
repeated ECT these deviations became more 
significant except for the orthostatic response. 


ADRENAL STEROID THERAPY OF MALIGNANT EXOPHTHALMOS, 
Jack Coburn*, Josiah Brown, Richard Wigod*, John 
Hiss, Jr.* and J. Thomas Dowling. Department of 
Medicine, University of California Medical Center 
and Veteran's Administration Center, Los Angeles, 
California. 

Eighteen patients with infiltrative (malignant) 
exophthalmos, associated with hyperthyroidism, 
were treated with Adrenal Steroids and their res- 
ponse is evaluated. These patients were selected 
for treatment because of progressive ocular 
changes; edema, chemosis, visual impairment, dip- 
lopia and/or proptosis. The basic hyperthyroid 
State was treated appropriately. initial steroid 
dosage was 60-80 mgm. of Prednisone, or its equiv- 
alent, daily in divided doses. The dosage was 
very gradually tapered over a period of several 
months after two to four weeks on the initial 
dose. 

Results: 
Number of Number 

Patients with Improved 
Chemosis and Injection 17 16* 
EOM impairment 18 - 
Visual Acuity impairment 10 8x 
Exophthalmos 18 6 
*Temporary improvement only, in one patient. 
Aside from peptic ulcers in three patients and a 
serious psychic disturbance in one patient, there 
were no serious complications of this prolonged 
high dosage steroid therapy. Since visual loss 
is improved in most cases by steroid therapy, sur- 
gical decompression of the orbit becomes unneces- 
sary. The initial improvement accompanying ster- 
oids is usually sustained as they are withdrawn. 
Further slow improvement in the eyes usually 
occurs during the subsequent years. 


METABOLIC EFFECTS OF ZINC DEFICIENCY IN THE 
RAT. T.W.Davyis* and D.H.Labby, Metab. Division, 
Dept. of Medicine, U.of Oregon Med. School, Portland. 

During a series of investigations into the role of 
zinc in metabolism, particularly that of alcohol, 76 
male Sprague-Dawley rats were made Zn-deficient by 
limiting intake of the metal to 1 mcg./Gm. of synthetic 
diet. This regimen produced apprehension, poor coat, 
general wasting, and priapism in most animals, severe 
emaciation and ataxia in a few, of which four died, and 
retardation and then cessation of growth. In contrast, 
control rats, given the same diet with Zn-supplement 
of 10 mcg./Gm., remained healthy and grew normally 
to maturity. The animals were sacrificed serially in 
groups for ten weeks and assays of enzymes known tobe 
dependent upon zinc were carried out. Marked differ- 
ences in activity between the test and control groups 
appeared after only one week of Zn deprivation and per- 
sisted throughout the experimental period. There were 
increases in the activity of liver alcohol and liver glu- 
tamic dehydrogenases and depression of the activity of 
liver and kidney alkaline phosphatases (pH 10.0 and 
10.5, respectively). These returned to the control lev- 
els when animals were replaced on Zn-supplemented 
diet after as long as six weeks of Zn deprivation. Con- 
currently, growth and health returned rapidly to nor~ 
mal. Thus, zinc-deprivation in the rat produces 
marked derangements of health, growth, and enzymatic 
activity, reversible by the addition of trace quantities 
of the metal to the diet. 
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FAMILIAL ELEVATION OF SERUM THYROXINE-BINDING 
GLOBULINS. Warner H. Florsheim, J. Thomas Dowling, 
Lester Meister* and Ralph =. Bodfish*. U. S. Vet- 
erens Administration, Long Beach and Wedsworth 
Hospitals; University of California at Los Angeles 
and University of Southern California. 

A 58 year old patient presented an unusual 
combination of thyroid function test responses 
associated with an idiopathic elevation of the 
"3nter- &"-thyroxine binding proteins (TBP). An 
investigation of the patient's family revealed 
similar abnormalities in three other individuals 
in three generations. In all affected cases the 
PBI was ‘grossly elevated in the absence of detect- 
able hypermetabolism. Electrophoretic studies 
showed elevated levels of "inter-a"-TBP, but 
not of the “pre-albumin"-TBP. PBI values ranged 
from 11 to 164g % and were shown to consist of 
jodinated thyronines. 

In the propositus 1131 uptake and BMR were 
within normal limits. The fractional turnover of 
serum thyroxine and discharge of thyroidal radio- 
iodine were far below normal. The diffusibdility 
of serum thyroxine was a quarter of the normal 
value and Hamolsky's "E-T3” test showed an excess 
of unsaturated serum thyroxine binding sites. Lab- 
oratory and clinical investigation showed no other 
endocrinopathy. The thyroidal radioiodine uptake 
could be suppressed significantly only by greater 
than customary doses of triiodothyronine. 

"Inter-a'"-TBP levels influenced parameters 
of thyroid function, but "pre-albumin"-TBP did 
not. Our study supports Beierwaltes' and Robbins 
report that TBP levels may be genetically deter- 


mined. Inheritance appears to be autosomal, but 
the exact mode of transmission is not yet clear. 


EFFECTS OF THE 11-BETA HYDROXYL GROUP ON CORTISOL 
METABOLISM. Ernest M. Gold, Charles 0. Watlington’ 
and Peter H. Forsham**, Metabolic Unit, Univ. of 
Calif., San Francisco and Dept. of Medicine, Univ. 
of Southern Calif., Los Angeles. 

The effect of the 11-B hydroxyl (11-OH) group 
of cortisol (F) upon its metabolic disposition 
was studied by giving 30 min. infusions of 100 mg. 
of cortisol (F) or 1l-desoxycortisol (S) on alter- 
nate days to 7 normal subjects and certain pa- 
tients. Dichloromethane extractable Porter-Silber 
chromogens (PSC) before ("free") and after glucu- 
ronidase hydrolysis in plasma and urine as well 
as urinary 17-ketogenic steroids (17-KGS), 17- 
ketosteroids (17-KS) and chromatographically sep- 
arated blue tetrazolium chromogens (BTC) were 
measured, The 11-OH markedly slows removal of 
free F from plasma (t}F=96 min., S=42 min.) as 
well as its rate of glucuronide conjugation. Glu- 
curonides of F and S clear equally well from plas 
ma (tk=102 min.). The 11-OH increased 24-hour ur- 
inary free F (4.26 mg. vs. S=1.94 mg.), 84% of 
the total appearing within 8 hours for F and 58% 
for S. However, urinary glucuronides (BTC) of F 
were lower (27.6 mg.) than S (35.8 mg.) as were 
17-KGS (F=35.9 mg., S=39.8 mg.) and 17-KS (F=7.1 
mg., S=8.8 mg.). Constant infusion F and § clear- 
ances in an adrenalectomized patient gave similar 
Tesults, In single studies plasma removal of both 
F and S was proportionately slowed by hypothyroid 
ism and cirrhosis, enhanced by hyperthyroidism; 
however, in pregnancy and estrogen therapy the 
1l-OH delayed plasma clearance of F preferential- 
ly. These findings indicate the 11-OH: 1)prolongs 
levels of plasma free F, 2)slows metabolic conver 
sion of F, 3)increases renal excretion of free F, 
4)may be related to estrogen-induced effects. 


COMPARISON OF CORTISONE AND DEXAMETHASONE AS AD- 
RENAL REPLACEMENT THERAPY. Henry C. Ford*, Alfred 
M. Sellers and Morris M. Weiss*. Hypertension 
Section, Hospital of Univ. of Penna., Phila. 

Dexamethasone was substituted for cortisone as 
replacement therapy in 11 patients previously sub- 
jected to total or subtotal adrenalectomy. Nine 
of these patients received 0.05 mg. of fluorohy- 
drocortisone in addition to cortisone; this dose 
was unchanged when dexamethasone was administered. 
Substitution was made on the dose ratio of 0.75 
mg. dexamethasone for 25 mg. cortisone. Patients 
received 0.75 to 1.125 mg. per day. Test periods 
utilizing dexamethasone were from 2 to 18 weeks. 
Two patients with well controlled diabetes melli- 
tus developed marked glycosuria. A third patient 
with a family history of diabetes but no manifes- 
tations of the disorder developed glycosuria and 
hyperglycemia. When cortisone was reinstituted, 
hyperglycemia and glycosuria disappeared. Other 
untoward reactions included an increase in blood 
pressure in 5 patients, adrenal insufficiency in 
4, facial hirsutism in 2 women and fluid reten- 
tion in one patient. Weight gains ranging from 2 
to 20 lbs. occurred. Replacement therapy with 
dexamethasone is apparently characterized by un- 
desirable side effects and less protection 
against adrenal insufficiency than is to be seen 
when cortisone is employed. 


TRANSPLACENTAL TRANSMISSION OF "TERIDAX", A NEW 
CAUSE OF ELEVATED PBI. Ralph R.Hall* and W.P. 
VanderLaan.** Division of Endocrinology, Scripps 
Clinic and Research Foundation, La Jolla, Cali- 
fornia. 

Our purpose is to report transplacental 
passage of Teridax (dl-3-hydroxy-2,4,5-triiodo- 
& -ethylhydrocinnamic acid, a gall bladder dye). 
A 2 year old boy was seen for evaluation of a 
“PBI over 30," observed repeatedly in the ab- 
sence of known iodine ingestion. Study showed 
actual PBI of 1825 mcg.%, I uptake of 207. 
Mother had token Teridax 3 years ago; her PBI was 
925 mcg.%, I 31 uptake 15%. Neither had thyroid 
disease, but the child had known hypogammaglobu- 
linemia. In six other patients with high blood 
levels due to Teridax, we confirmed the half life 
of 2 years, found 2 hyperthyroid patients, and 2 
having nodular goiter. All had normal or high 
1131 uptakes. We conclude that further study of 
possible relationship between thyroid disease and 
Teridax is needed and that this dye makes a good 


label for studies of transplacental albumin trans- 
fer. 
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CORTISCL EXCRETION IN NORMAL SUBJECTS AND THOSE 
WITH ADRENAL CORTICAL DYSFUNCTION. John J. 
Harris*, M. G. Crane and Jchn Leonora*. Dept. of 
Internal Medicine, College of Medical Evangelists, 
Los Angeles, California. 

Adrenal. cortical function was evaluated by 
estimating urinary cortisol before and after ACTH 
in normal subjects and those with varicus disease 
states. Aliquots of 24 hr. urine collections were 
extracted with chloroform after hydrolysis at pH 
1.0 for 24 hrs. Cortisol was isolated using 2 pa- 
per chromatographic systems and quantitated using 
blue tetrazolium. The results in yg/24 hrs. are 
as follows: 7 control subjects - before ACTH 4-16 
ug, lst day ACTH 130-750, 2nd day 360-1200, 3rd 
day 500-1500, 4th day 560-1260; 2 patients with 
Cushing's Syndrome - before ACTH 360 and 150, 1 pe 
tient lst day ACTH 1670, 2nd day 1920; 2 patients 
with primary aldosteronism - before ACTH & and 24, 
lst ACTH 400 and 600, 2nd day 1350 and 1000, 
3rd day 1800 both, 4th day 2800 and 2300; 5 pa- 
tients with hypertension - before ACTH 6-51, lst 
day ACTH 300-1440, 2nd dey 570-2400; 3 patients 

mm - before ACTH 3-24, lst day ACTH 
2nd day 105-540; 2 patients with mal- 
n - befcre ACTH 1-5, lst day ACTH 130 and 
2nd day 240 and 480; 3 cases of panhypopitui- 
- before ACTH < 1.0, lst day ACTH 17-200, 
2nd day &6-300; 1 vatient with Addisons disease - 
before ACTH 5-6, lst day ACTH 6, 2nd day 13. 

These findings suggest that urinary cortisol 
determinations may be a more sensitive indicator 
of the effective blood level of this hormone than 
the conventional clinical methods. These results 
tend to support those of Greeves and Ross in 
England and Crar** and others in this country. 
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EFFECT OF EPINEPHRINE ON RADIOIODIDE UPTAKE IN 
THYROIDS OF NORMAL SUBJECTS. Marguerite T. Hays* 
and David H. Solomon. Department of Medicine, 
University of California Medical Center, Los 
Angeles, California. 

In the present study, the effect of epinephrine 
on thyroidal uptake of radioiodide was reexamined, 
in order to attempt to clarify previous conflict- 
ing evidence. Normal subjects received epine- 
phrine subcutaneously 60 minutes before, 30 min- 
utes before, simultaneous witb, or 30 minutes af- 
ter an intravenous dose of | for measurement 
of thyroidal uptake. in control runs, saline was 
given instead of epinephrine. Eight experiments 
(one for each condition) were performed, in coun- 
terbalanced order, on each of eight subjects. 
Woeo epinephrine was given one hour before the 
1 » uptake was significantly lower than in the 
control runs. There was less suppression when 
epinephrine was given 30 minutes previous to, and 
ne guppression when simultaneous with or after 
1'32. The letter condition was further explored 
with detailed | uptake studies in 10 subjects, 
in which an epinephrine infusion was given from 
30 to 90 minutes after the dose of | - Four of 
these subjects showed temporary partial flattening 
of the uptake curve during the infusion, but this 
was not great enough to affect the 6-hour uptake 
Significantly. It is postulated that epinephrine 
causes the observed suppression of uptake by a 
physiological change which is most effective when 
preexisting at the time the tracer is given, and 
which may well be independent of the thyroid 
gland. 
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DEMONSTRATION OF LIPOPROTEIN LIPASE IN HUMAN 
ADIPOSE TISSUE. R. J. Havel, J. M. Felts* and 
A. Bezman.* Cardiovasc. Res. e pt. of 
ey Us Calif. School of Med., San Francisco, 
Although lipoprotein lipase (LL) has been found 
in adipose tissue (AT) from many animals, several 
investigators have failed to demonstrate LL in 
human AT. It has been reported that carbohydrate 
feeding markedly increases LL activity in extracts 
of rat AT. We have, therefore, assayed AT froma 
patient with an islet cell adenoma who was fed 
every 2 hours to prevent hypoglycemia. Plasma 
free fatty acid concentrations were .Ol-.15 mEq. 
per L. Plasma LL activity after intravenous hep- 
arin was within normal limits. When slices of AT 
removed at laparotomy prior to removal of the 
adenoma were incubated at 38° C. in bicarbonate 
buffer containing 100 mg. AT and 30 gamma heparin 
per ml., lipase activity appeared rapidly in the 
medium. Maximal activity was equivalent to 1) 
micromols fatty acids released per Gm. wet tissue 
per hour, two-thirds of that reported for mesen- 
teric AT of fed rats by Cherkes and Gordon. Lip- 
ase activity was also present in .025 molar ammo- 
nia extracts of acetone powder of this tissue 
using coconut oil emulsion activated by fresh hu- 
man serum as substrate. Plain coconut oil eml- 
sion had 50% of this activity. Activity was inhi- 
bited 76% by 0.3 molar NaCl and 2h% by protamine 
sulfate, 00 gamma per ml. These results demon- 
strate an enzyme with characteristics of LL in AT 


of a human subject primed with glucose and insulin. 


Slices of AT incubated with traces of albumin- 
bound palmitic acid-1-C~* incorporated 27% of the 
Cli in 3 hours, indicating that fatty acids re- 
leased by LL can be readily utilized by this 
tissue. Uptake was doubled by glucose, 2 mg./nl. 


A NEW IN VITRO TEST OF THYROID FUNCTION. 
C.J.Hlad, Jr.,* M. Ervin, * S. Gu 

H. Elrick. ,» Gener ose 

Hospital and University of Colorado School of Medi- 
cine, Denver, Colo. 

The in vitro erythrocyte uptake of I'!-triiodothyro- 
nine (TRIT) has become a popular diagnostic test for 
thyroid disease. However, there are many uncon- 
trollable variables associated with the procedure 
which result in erroneous values. Important among 
these are: (1) the washing of erythrocytes; and ( 2) 
the variation of erythrocyte uptake with hematocrit. 
To eliminate these shortcomings, we have substituted 
a resin (IRA-400) for the erythrocytes and have 
measured the disappearance of TRIT from the plasma. 
The effects of temperature of incubation, time of in- 
cubation, amount of plasma, and amount of resin 
have been determined and will be discussed. Our 
technique consists of mixing 3 ml. of plasma with 
3 ml. of saline and 0.2 microcuries of TRIT. One 
ml. of this solution is retained as a standard and 4 
ml. are incubated (37° C.) for 2 hours with 100 mg. 
of resin. After incubation the solution is centrifuged 
and 1 ml. of supernatant is removed for assay. The 
fraction of TRIT bound to the resin is obtained by 
taking 1 minus the ratio of the counting rate of the 
supernatant to the counting rate of the standard. In 
52 normal subjects the mean resin uptake was 44.1% 
with a standard deviation of 4.2. In patients with 
hyperthyroidism the mean resin uptake was 63. 1% 
The maximum uptake for patients with hypothyroidism 
was 38.9% In 25 patients on anticoagulant therapy 
the mean uptake was 44.2%. Similar results were 
obtained in patients with hepatic cirrhosis. 
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STUDIES WITH DEXTRO-TRIIODOTHYRONINE IN HYPER- 


CHOLESTEROLEMIA. Leo E. Hollister and Walter L. 

. Veterans Administration Hospital and Dept. 
of Medicine, Stanford University School of Medi- 
cine, Palo Alto, California. 

Effect of dextro-triiodothyronine (D-T,) on 
the serum cholesterol levels has been evaluated 
in 1l patients with idiopathic hypercholestero- 
lemia. Patients were maintained on normal diets 
during a control period of several months as well 
as the 12-month treatment period during which 
doses of 0.2 to 1.5 mg. daily were administered. 
One patient had a 23% decrease in serum cholest- 
erol on 0.2 mg. of D-T,; four, a 20 to 30% fall 
on 0.5 mg. Five patients had similar decrements 
when doses of 1.0 to 1.5 mg. were attained. One 
subject has responded with only a 15% cholester- 
ol fall while on 1.5 mg. D-T3. No hypermetabolic 
side-effects were elicited from symptomatology, 
physical examination and electrocardiograms in 
any subject. PBI determinations tended to rise 
slightly during therapy. I-131 thyroidal uptake 
determinations were depressed in all patients 
taking 0.4 mg. or more per day of D-T3. "Escape" 
of serum cholesterol levels has not occurred 
during the period of observation. Dextro- 
triiodothyronine thus effectively lowers idio- 
pathically elevated serum cholesterol levels 
without other important metabolic side-effects, 
These data provide a basis for comparison with 
other similar lipid-lowering agents utilized by 
the authors such as laevo-triiodothyronine and 
dextro-thyroxine. 


USE OF METHOPYRAPONE (SU-4885) IN THE DIAGNOSIS 
OF CUSHING'$ SYNDROME. J.R. Kent*, E.M. Gold and 
BH. Forsham. Metabolic Unit and Department of 
Medicine, University of California School of Medi- 
cine, San Francisco, California. 

Response to intravenous methopyrapone (SU-4885), 
30 mg. per Kg. infused in a four-hour period, was 
evaluated in 10 patients with Cushing's syndrome, 
including 5 with bilateral adrenocortical hyper- 
plasia, 1 with a pituitary chromophobe adenoma, 2 
with adrenocortical adenomas and 2 with adrenocor- 
tical carcinoma. SU-4885 in normals produces a 
wean rise in urinary 17-ketogenic steroids (17-KGS) 
of 16.4 mg./24 hr. for males and 12.0 mg./2, hr. 
for females, with a range of 6-31 mg. In adreno- 
cortical hyperplasia results varied: 2 patients 
had 17-KGS increases of 41 and 54 mg.; in 3 pat- 
ients the rise was normal. Patients with adrenal 
tumors did not respond to SU-4885, nor did a pat- 
ient with a proved pituitary chromophobe adenoma. 
Administration of as much as 8 mg. of dexametha- 
sone daily for 3 days failed to suppress adreno- 
cortical function significantly in any of the 
patients with tumors. The adenocarcinomas dif- 
fered from the adrenal adenomas in that they were 
pot stimlated by ACTH. Response to SU-4885 may 
differentiate, in a single test procedure, between 
patients with adrenocortical hyperplasia and those 
with tumors. A normal or exaggerated rise of 17- 
KGS as seen in the patients with adrenocortical 
hyperplasia, demonstrates that the adrenal- 
pituitary axis is intact, whereas unresponsiveness 
Suggests autonomy of function consistent with an 
adrenal or a pituitary tumor. 


RAPID METHOD FOR PRODUCING AND ASSAYING 
PITUITARY SUPPRESSION IN THE RAT. John 
W. Kendall, Jr.* (intr. by Monte A. Greer). Div. 
Endocrinology, Dept. Medicine, Univ. Oregon 
Med. School, Portland, Oregon 
Small quantities of dexamethasone phosphate 
administered subcutaneously to the rat were 
found to suppress adrenal corticosterone se- 
cretion rapidly. Secretion rates were measured 
by fluorescence assay (Silber method) of a timed 
plasma specimen obtained by left adrenal veni- 
puncture. All groups contained at least 10 rats. 
Ether-anesthetized controls (4 hours after saline 
injection) showed a mean corticosterone se- 
cretion rate (4S, E.) of 123 + 7 ng. /Kg. /hr. The 
following rates were obtained 4 hours after ad- 
ministration of dexamethasone in the indicated 
amounts: 
DexamethasonePO4 Corticosterone Secretion 
(ug. /Kg. body wt.) Rate (ug. /Kg. /hr. +S. E.) 
10 101412 
40 492 7 
100 232 3 
Corticosterone secretion rates were found to re- 
main low for 16 hours after a single dose. Dexa- 
methasone added t hypophysectomized rat plasma 
in amounts up to 3.3 mg. per ml. did not alter 
fluorescence. These observations suggest that 
dexamethasone affords a rapid method for sup- 
pressing ACTH release in the rat and provide a 
basis for the bioassay of ACTH-suppressng potency 
of other non-fluorescing corticosteroids. 


CLASSIFICATION OF GOITER BY IODIDE SENSITIVITY 
J.M. Koplowitz*, D. Johnson* andJ.T. Dowling. Radio- 
isotope Service, VA Center, Depts. of Medicine, VA Cen- 
ter and UCLA Medical Center, Los Angeles, andHarbor 
County General Hospital, Torrance, California. 

Exaggerated sensitivity to exogenous iodide with block- 
ade of the iodine organification mechanism characterizes 
the thyroid in Graves' disease and Hashimoto's thyroiditis, 
Certain unclassified goiters also share this attribute. To 
determine whether this defect could be correlated witha 
pathologic camniieeien of goiters, 16 subjects were 
studied in whom 113 1 uptake curves were obtained before 
and after the early intravenous injection of 10 ug. iodide/: 
Kg. body weight. As expected, all subjects with chronic 
lymphoid thyroiditis and most with Graves' disease, both 
hypermetabolic and eumetabolic, showed distinct inhibi- 
tion of 1131 uptake. In two-thirds of goiters tested which 
had failed to shrink on thyroid therapy, 1/51 uptake was 
blunted and intrathyroidal [131 was discharged. In some 
cases this was delayed several hours and continued for as 
long as 24-hours. Iodide-induced block in organification 
appeared to allow accumulation of intrathyroidal iodide 
which later came into equilibrium with plasma I131- dis- 
appearance. Such a defect may be missed if investigated 
by the effect of thiocyanate or perchlorate on iodide re- 
lease. Iodide challenge also proved effective in demon- 
strating abnormal organification even when uptake values 
were low, One individual with extreme iodide sensitivity 
exhibited papillary adenocarcinoma with metastases in an 
otherwise histologically normal gland, thus suggesting 
lack of correlation between this relatively common biosyn- 
thetic defect and specific goiter type. 
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PURIFICATION OF THE FREE AND CONJUGATED ESTROGEN 
FRACTIONS IN URINE, Stanley Kushinsky and Jane 
Wy,* University of Southern California School 

of Medicine, Los Angeles, Calif. 

LA-1, a high molecular weight secondary amine 
(Rohm and Haas) has been investigated as a means 
of separating the free and conjugated estrogen 
fractions from extraneous weight and pigments in 
urine. The amine was mixed thoroughly with Celite 
545 (1 ml./2 Gms.), poured into a column as an 
aqueous slurry and the column washed with dilute 
formic acid. Urine (pH 3) of a patient who had 
received estradiol-4-Cl4+ was then applied. 
Approximately 95% of the weight and almost all 
the pigments passed through the column. Sorption 
of the Cl4 was quantitative when the ratio of 
urine to LA-1 (vol./vol.) was less than 5 to l 
and approximately 80% when the ratios were be- 
tween 20 to 1 and 100 to 1. Most of the remain- 
ing Cl4 was eluted in three peaks with water (pH 
5). The wash with 0O.5N NH),OH contained neither 
free nor enzymatically hydrolyzable estrogens 
and accounted for approximately 10% of the total 
radioactivity. 

Evidence also was obtained which suggests 
that certain estrogen metabolites are conjugated 
with glucuronic acid in more than one way and 
that they may be differentiated by means of this 
colum. A synthetic mixture of C++ estrone, 
estradiol and estriol was recovered quantitative- 
ly with complete separation of the first two 
from the third. The results of paper chromato- 
graphic analysis of an extract obtained from an 
LA-1 column compared favorably with those of an 
untreated extract. 


IDIOPATHIC DEFICIENCY OF SERUM THYROXINE- 
BINDING IN A EUMETABOLIC ADULT.J.T. Nicoloff* 
and J. T. Dowling. Department of Medicine, Wadsworth 
Hospital, VA Center, Los Angeles, California. 

The correlation between PBI and metabolic status is 
normally high, However, unexplained dissociations be- 
tweenthemocour. Thus, assessment of thyroxine (T,)- 
binding to plasma proteins has demonstrated altered 
serum T,-binding in pregnancy, nephrosis, during es- 
trogenic or androgenic therapy and in certain cases 
wherein no etiology was defined. In the present eumeta- 
bolic adult who was without evidence of endocrine disease, 
the serum PBI was 2.9yg.%. The saturation capacity of 
the T,-binding globulin (TBG) was 5.0 ng. % (normal 15.0 
to 30.0). -T,-turnover was markedly accelerated (t-1/2 
3.5 days), yet, net turnover of hormonal iodine was 75.0 
pg. /day. The saturation capacity T ,~binding prealbumin 
(TBPA) was normal. Accumulation of T,from serum 
by red-cells and ion-exchange resins was increased, con~ 
sistent with diminished serum T,-binding, as was the 
accelerated exchange of T, during equilibrium dialysis 
ofserum. Despite the PBI level in the range of myxedema, 
accelerated T,-turnover resulted in an equilibrium in 
which daily thyroidal production and peripheral utilization 
ofhormone were normal, A single relative of the subject 
revealed no abnormality of serum T,-binding. Itis 
apparent from these data that alterations in PBI are more 
closely correlated with changes in TBG thanin TBPA. 
These studies further support the concept that alterations 
in the circulating transport of thyroxine may profoundly 
affect the rate of peripheral turnover of the hormone, 


EFFECT OF ELECTRICAL STIMULATION OF 
THE HYPOTHALAMUS ON THYROID FUNCTION, 
Kunio Matsuda (intr. Monte A. Greer). Div. Endo. 
crinology, Dept. Medicine, Univ. Oregon Med, 
School, Portland, Oregon, and Univ. Tokyo 
School of Medicine, Tokyo, Japan. 

Using a stereotaxic apparatus, various sites in 
the hypothalamus and adjacent areas were electri 
cally stimulated in dogs given morphine to deter. 
mine the effect on the ouput rate of PBI131 by 
the thyroid. This was calculated as the product 
of the PBI!3! concentration in the thyroid venous 
blood multiplied by thyroidal blood flow. In 24 
dogs, an increase was noted in the thyroidal 
PBI!3! secretion of 3 of 5 cases in anterior hypo. 
thalamic stimulation and in 5 of 9 cases of stimu. 
lation of the median eminence, but only in 1 of § 
cases of lateral hypothalamic stimulation. Amag 
13 cases of extrahypothalamic stimulation, an in- 
crease was seen in only 1 of 4 cases in which the 
preoptic area was stimulated, and in 1 of 2 cases 
of midbrain stimulation. No increase in PBy!31 
secretion was observed after stimulation of the 
anterior hypothalamus or median eminence in 10 
hypophysectomized dogs. The increase in thyroidal 
hormone output in response to the stimulation of 
the anterior hypothalamus or median eminence 
therefore appears to be mediated by increased 
TSH secretion. 


THE CLINICAL USEFULNESS OF A TEST FOR THE 
THYRO-BINDING POWER OF PLASMA. John F.Scholer 
Palo Alto Medics] Clinic, Pslo Alto, 

Plasma, when incubated with an anion ex- 
change resin previously labelled with liothy- 
ronine-I131 or l-thyroxin-I131, picks up from 
the resin wn amount of the label proportional 
to the binding power of the plasma. A simple 
method for messuring this "“thyro-binding pow- 
er" of plesma iias led to the evuluation of 
the procedure as a test of thyroid function, 
The results of tests on more than 2,000 pat- 
ients were correlated with tue clinical disg- 
noses, With the mesn value for the euthyroid 
patients set eyuel to 1, all vwlues on this 
index scale below .386 were considered indica- 
tive of hyperthyroidism, and all values above 
1,20 indicative of hypothyroidism. Using these 
limits, 11% of the euthyroid patients hed ub- 
normal values, with 7% indicating hypertiy- 
roidism and 4% indicating hypothyroidism, Of 
the ayperthyroid patients, 12% had euthyroid 
values, and of the hypothyroid patients, 10% 
had euthyroid values, This degree of overlap 
or “error” was compered to that in 400 conse- 
cutive PBI's in which the normal renge was ca 
sidered to be 4-8 pgm’. Of the euthyroid pat- 
ients, 10% had abnormal values with 5% being 
high and 5% low, Of the hyperthyroid patients, 
6% hed euthyroid values, and of the hypothy- 
roid patients, 10% hed euthyroid values. The 
measurement of the "thyro-binding power" of 
plesma seems to be a worthwhile test of thy- 
roid function which in clinical use has a 
specificity about equal to thet of the PBI. 
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IN VITRO METABOLISM OF PALMITIC ACID 1-cl4 py THE 
HUMAN PLACENTA. Charles M. Van and James M. 
Felts.* Cardiovas . - oO 
Dbstetrics and Gynecology, U. of California School 
of Medicine, San Francisco, Calif. 

Since recent investigations indicate that free 
fatty acids (FFA) in plasma are an important sub- 
strate for oxidation by many peripheral tissues, 
it became of interest to determine the extent to 
which FFA could be utilized by the placenta. 

Teased fragments of chorionic villi obtained from 
tas at elective cesarean sections were incu- 
pated at 38° C. in sealed 50 ml. flasks containing 
5 ml. Krebs-Henseleit bicarbonate buffer, 95% Op- 
as gas phase, and trace quantities of 
oo acid 1-cl4 (pA 1-cl4) exed with 
albumin. Tissue production of Cl40> and uptake of 
radioactivity were measured eopteliy. The pla- 
centa readily utilized PA 1-Cl4 and converted it 
to Chin, Cont Viability was evidenced by 
a linear rate of production for 8 hours. 
Addition of glucose to the media in concentrations 
of 100 or 200 mg./100 ml. decreased the quantity 
of Cl4ds produced in 6 hours. The added glucose 
increased tissue uptake of radioactivity. Saponi- 
fication and chromatographic procedures carried 
out on the lipid-soluble compounds from tissue 
extracts revealed that at least 75% of the radio- 
activity was in very polar, nonsaponifiable, non- 
digitonin-precipitable material. 


STUDIES WITH A HIGHLY UNSATURATED FISH OIL 
FRACTION. Robert E. Visintine,* George D. 
icheels, Joyce Con Conklin,* Taurance W. Kinsell. 
Inst. for Metabolic Research, Highland-Alameda 
Co. Hospital, Oakland, California. 

Some fish oils contain considerable quantities 
of penta- and hexa-enoic acids. Studies were 
carried out with a mixture of ethyl esters pre- 
pared from a fraction of menhaden oil. This 
fraction contained more than 20% each of a penta- 
enoic acid and a Cop hexa-enoic acid. The io- 
dine value was more than 300. It was adminis- 
tered to patients receiving relatively large 
amounts of butter fat as part of a quantitatively 
constant formula diet. Administration of 8 to 30 
grams per day produced the following effects: (1) 
A fall in all plasma lipids. (2) Decrease in 
rate of conversion of mevalonic acid to choles- 
terol. (3) Modification of the fatty acid com- 
position of the plasma lipids. In one patient 
67% of the glyceride fraction of the fasting 
plasma was composed of a fatty acid which was 
more unsaturated and/or of greater chain length 
than the Cy hexaene present in the fat fraction. 
This preparation has possible usefulness as a° 
dietary supplement in some forms of hyperlipidem- 
ia and in the approach to atherosclerosis. More 
highly unsaturated fractions are being prepared. 


PULMONARY 


EFFECTS ON PERIODIC BREATHING OF ALTERING RESPIRA- 
TORY THRESHOLD. Harold W. Brown* and Fred Plum. 
Div. of Neurology, Dept. of Medicine, University 
of Washington, Seattle. 

Respiratory sensitivity to COs has been ele- 
vated in all patients with Cheyne-Stokes Respira- 
tion (CSR) studied in this laboratory. However, 
this increased sensitivity, which appears to re- 
sult from bilateral supramedullary motor system 
disease, is sometimes encountered in patients who 
breathe regularly. Since sleep commonly induces 
CSR in susceptible subjects, it was postulated 
that variations in respiratory COp threshold con- 
tribute importantly to CSR. 

In five patients with increased CO> sensitiv- 
ity, respiratory thresholds were raised by in- 
fusing 250-500 mg. of Sodium Amytal. Two sub- 
jects had CSR while awake: Amytal exaggerated 
tespiratory periodicity in both. Three subjects 
breathed regularly while awake: Amytal induced 
CSR in each. Amytal raised respiratory COs 
thresholds 2-8 mm. Hg. (mean 3.5). Mean COp sen- 
sitivity was unaltered. 

In three patients with CSR, aminophylline, 
500-700 mg. I.V., abolished respiratory periodic- 
ity: respiratory CO> thresholds were concomi- 
tantly reduced 3-5 mm. Hg. CO> sensitivity was 
unchanged. 

Neural factors influencing respiratory COs 
threshold vary independently from factors regu- 
lating COp sensitivity. Although increased C0> 
Sensitivity appears to be requisite to CSR, de- 
velopment of the respiratory abnormality also de- 


pends upon factors influencing respiratory 
threshold, 


THE SPIROGRAM OF REGIONAL BRONCHIAL OBSTRUCTION: 
A SIGN OF PULMONARY NEOPLASIA. John F. Murra 
and Gerald Trostler*. University of Galiformta 
Medical Center, Los Angeles, California. 

Analysis of over four hundred ventilation stud- 
ies on patients with lung disease revealed &% 
with an abnormal spirographic pattern considered 
indicative of regional bronchial obstruction. ‘the 
tracing, obtained during the timed vital capacity 
maneuver, consisted of a normal 1 second (72-98% 
of total vital capacity) and a low 3 second (€<92% 
total vital capacity) expired volume. Regional 
bronchial obstruction implies that the airway to 
part of the lung is partially obstructed with the 
remainder of the lumg and bronchial tree function- 
ing normally. Localized obstruction is character- 
istic of pulmonary tumars, and it was found that 
38% of the patients with the abnormal pattern had 
benign tumors, primary bronchogenic carcinoma, or 
metastatic lesions; both intra and extra-luminal 
neoplasms were encountered. Other diseases oc=- 
casionally found associated with the abnormal 
tracing were bronchitis, focal emphysema and bron- 
chiectasis. In no instance was the 3 second 
volume improved following nebulized isoproterenol. 
Graphic analysis reveals that two independent 
variables must be present in appropriate combina- 
tion before the distinctive pattern will result: 
First, an adequate volume of normally functioning 
lung which contributes largely to the normal 1 
second volume; and second, a sufficient degree of 
obstruction in the remaining airway which causes 
the low 3 second volume. It is concluded that a 
tracing with a normal 1 and a reduced 3 second 
vital capacity indicates regional bronchial ob- 
struction often due to pulmonary neoplasia. 
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MEASUREMENT OF EXPOSURE TO CIGARETTE SMOKE AND 
AIR POLLUTION BY CARBON MONOXIDE BREATH ANALYSIS. 
Alan Ringold*, John R, Goldsmith, and Harold L. 
Helwig*. Calif. State Dept. of Public Health. 
We sought a simple, walid index of exposure 
to commnity air pollution and cigarette smoking. 
A modification of the method of Jones, et al was 
used to obtain expired air samples with the same 
pCO as the blood. 8 patients were tested from 
Oakland and from Los Angeles, Air samples were 
analysed by IR gas analysis; blood samples by 
Roughton-Scholander method, The correlation be- 
tween gas and blood was 0.72 for Oakland and 0.68 
for Los Angeles, After subtracting the day's podl- 
ed ambient air level of CO from the breath values, 
a bimodal distribution was found. Analysis showed 
an upper component with a mean of 20.4 ppm + 10.3, 
and a lower component with a mean of 1.13 ppm + 
2.96. 77 percent of the group were contained in 
the lower component. With one exception, all val- 
ues lying beyond the upper limit of the lower 
distribution were from cigarette smokers. The 
amount and recency of smoking were related to CO 
levels, All pipe and cigar smokers had values in 
the lower component. Statements concerning inha-~ 
lation seemed irrelevant. Some heavy smokers ap- 
pear not to inhale, The method permits: 1) quan- 
tification of inhalation of pollutants and ciga~ 
rette smoke, 2) comparison of effects of cigarette 
smoking and air pollution, and 3) more valid es- 
timates of the effect of cigarette smoking, occu- 
pational exposure, and air pollution in epidemi- 
clogic studies of lung cancer and emphysema. 


TOTAL (""PLETHYSMOGRAPHIC") AND COMMUNICATING 
("WASHOUT") LUNG VOLUMES IN PATIENTS WITH EMPH- 
YSEMA, Donald F. Tierney, Jay A. Nadel and Julius 
H. Comroe, Jr. (intr. by Malcolm B. McIlroy). 
Cardiovascular Research Inst., Univ. Cal., San 
Francisco, Cal. 

The bedy plethysmograph technique measures all 
of the gas in the lungs (whether in free communi- 
cation with airways or not); dilution methods (ni- 
trogen washout; helium closed-circuit) measure 
only the volume of communicating gas. We have de- 
vised a technique which enables us to "stop" 
breathing and obtain both volumes simultaneously 
for a specific lung position in man. Sixteen 
tests on 13 healthy men showed a difference of 





THE EVALUATION OF BRONCHOSPASM BY 
SPIROGRAPHIC VALUES. Jagat P. Sethi* and 
Herman F. Froeb. Institute of CardioPulmonary 
Diseases, Scripps Clinic & Research Founda- 
tion, La Jolla, California. 

This study was performed to determine the 
maximal and the most specific change that oc- 
curs in spirographic values after the administra. 
tion by aerosol of a bronchodilator drug. 

20 normals (N) and 48 patients with reversi- 
ble bronchial obstruction (P) were evaluated by 
spirographic tracings of vital capacity (VC), 3 
sec. timed VC (TVC), the ratio of TVC/VC, 
maximum breathing capacity (MBC), and the 
maximum mid expiratory flow rate (MMEF) 
before and after the administration of a broncho- 
dilator aerosol. 

The control values showed a great overlap 
between (N) and (P) subjects except for the 
MMEF. After an aerosol in (N) subjects, the 
MEC rose 7%, the MMEF 1%, and the TVC 2%. 
In (P) subjects, the MBC rose 45%, the MMEF 
52%, and the TVC 19%. A significant increase 
in MMEF was not always accompanied by in- 
crease in MBC and vice-versa. 

The MMEF reflects, in diseased subjects, 
the maximal spirographic change following a 
bronchodilator. By itself it is more specific 
than the MBC because it changes the least in 
normal subjects after a bronchodilator. How- 
ever, bronchospasm will be evaluated incorrectly 


in 8% of the cases if only one measurement is 


only 20 ml. between the 2 values, indicating that 
all the alveolar gas was in free communication 
with airways. In 13 patients with pulmonary emph- 
ysema, the “plethysmographic" total lung capacity 
exceeded predicted values by as much as 50% and 
exceeded the "dilution" lung volume by as much as 
2.5 L (mean difference between the 2 values being 
0.98 L). When the time for "washout" or "dilution" 
was increased from 7 to 18 minutes, the values 
approached the plethysmographic figures in all 
but one patient. Plethysmographic lung volume 
provides a rapid and accurate description of the 
emphysematous lung as an organ with a very large 
T.L.C., of which as much as 25% may not be in 
free communication with airways at any moment, 
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RENAL AND ELECTROLYTE 


CLINICAL AND EXPERIMENTAL STUDIES wiTH cl. 
HYDROCHLOROTHIAZIDE. H. R. Brettell*, K. V. 
Anderson* and J. K. Aikawa, Dept. of Medicine, 
J. of, colorado, Denver. 

“ih pyarochiorothiaside was used to study 
the clinical pharmacology of the drug, its 
transport mechanism and renal localization. 
When the tagged drug was given orally to normal 
human subjects, 2/3 of the radioactivity appear- 
ed in the urine within 24 hours. Practically 
all the radioactivity injected intravenously 
was recovered in the urine; a@ small amount was 
detected. ‘2 bile. The cumlative renal excret- 
ion of cl4 was lower in patients with diseases 
than in normal subjects. Radioactivity in 
ascitic fluid approached that in plasma within 
ok hours. Tissue distribution in rabbits was 
comparable to that previously reported for 
chlorothiazide. There was no binding of the 
drug to plasma protein in-vitro. The tagged 
drug was given intravenously to rabbits and 
humans; plasma (A) was obtained within 2 hours. 
60-85% of the radioactivity in (A) precipitated 
out with the proteins. All the radioactivity 
appeared in the dialysate when (A) was dialyzed 
for 24 hours in saline. (A) was subjected to 
paper electrophoresis; autography of the strip 
revealed no localization of radioactivity. 
Fractionation of (A) with pli 2Sou revealed 
highest concentration of in the albumin 
fraction, with lesser amounts in globulin and 
fibrinogen. Gross dissection of kidney from 
rabbits given the drug intravenously revealed 
highest concentration of radioactivity usually 
in the medulla. 


DEPENDENCE OF ACTIVE SODIUM TRANSPORT ON CARBOHY- 
TRATE METABOLISM, H. and I. S. Edelman. 
Cardiovascular Re ° - o ~ 
cine, U. of California School of Medicine, San 
Francisco, Calif. 

The role of metabolic pathways in the regula- 
tion of active Na transport was studied in the 
urinary bladder of the toad, a transport system 
resembling the mammalian renal tubule in several 
important respects. The membrane was mounted as a 
diaphragm between 2 halves of a lucite chamber, 
each surface was bathed with Ringer's solution, 
and Ne transport was measured electrically by the 
short-circuit technic. Substrates were added to 
the bathing media to a final concentration of 1-10 
m, and the effects on Na transport were deter- 
mined. Sodium transport usually falls sharply af- 
ter 4.8 hours of in vitro incubation. Glucose, 


RENAL COMPENSATION FOR CHRONIC RESPIRATORY ACID- 
OSIS. Norman Lewis* and Daniel Simmons. V.A. Cen- 
ter and Univ. of Calif. Med. Center, Los Angeles. 

Seven anesthetized dogs were studied during 3 
30-min. control periods while ventilated at a con- 
stant minute volume with a respirator to maintain 
arterial pH constant at 7.40. The animals were 
then kept in a plastic-hooded cage breathing 10- 
15% CO2 for 3-8 days and then removed for 6 exper- 
imental periods. During the first 3 periods, res- 
piratory acidosis approximating that in the cage 
was maintained with the respirator by hypoventila- 
tion with 100% 02. While keeping ventilation con- 
stant, NaHCO3 (5 experiments) or Tris-hydroxymethyl 
amino-methane (2 experiments) was infused to re- 
turn arterial pH to 7.40. When a steady state was 
attained, the final 3 experimental periods were 
begun. In all experimental periods arterial pH, 
arterial pCO? (mm Hg), urine pH, urinary acid ex- 
cretion (TA + NH3, pEq/kg/min.) were measured. 
The mean results were: 

Change from control 
Control Resp. acid.| Resp. acid. & 


Base infusion 
Art. pH 


Art. pC02 

Urine pH 

Acid excr. 

These data indicate that under the conditions of 
this experiment, when comparable degrees of chron- 
ic respiratory acidosis and acute metabolic alka- 
losis are present, urinary acidification is gov- 
erned mainly by the metabolic disturbance. Thus, 
a time lag in renal response to respiratory acido- 
sis did not explain similar results previously 


reported with acute respiratory acidosis and meta- 
bolic alkalosis. 


pyruvate and lactate prevent this fall or, once it 
occurs, can stimlate transport back to the former 
level (representing a 20-250% increase). In con- 
trast, acetate, ketoglutarate and other tricarb- 
oxylic acid (TCA) cycle substrates do not sustain 
or stimlate Na transport, but depress it for 
varying periods. The participation of the TCA 
cycle in Ne transport, however, is indicated by 
the finding that the competitive inhibitors 
fluorocetate and malonate markedly depress Na 

- These data provide evidence that Nea 
transport is linked to specific carbohydrate path- 
ways in such a manner that these pathways may gov- 
ern the rate of Na flux. Moreover, inhibition of 
Na transport by TCA cycle substrates may result 
from temporary diversion of a rate-limiting, and 


as yet unidentified, intermediate from participa- 
tion in active Na transport. 





A STUDY OF SERUM AND TISSUE ALUN INU. Be ae 
Esrbour, S. L. Dil lio”, T. C. Gilmour* and 
Sutt", Dept. of iledicine and Pathology, Univ. “of 
Sov othkerr California, Los Angeles 
anission spectrography was used to measure 
the aluminun concent ration in human tissues and 
in human serum, The tissues were selected during 
au ee examinations on patients dying of varicus 
1SeS The serum came from healthy blood donors. 
\verage concentration in mg/100 gn. dry tissue 
were: thyroid 5.22'0.72 S23, testis 2,920.29; 
woe 3.520.563; ovary h.1 0.575 adrenals 62 
Oelids muscle 2 ~540.215 heart 3.370.2h; lung 33.9% 
3.03 liver 16,82 =1653 kidney 5.32 0. 85; spleen 10.12 
1.03 pancreas 11.540.1; jejunum 6,420.6; brain 
2.5%2.0. The averave serun connameea on among 
122 healthy oersons was lh.7 uge2213.0. Since 
the aluminum content of lung was high, the pos- 
lity that lung necrosis would lead te release 
luminun into the blood was explored. Twenty- 
pstients clinically suspected of pulmonary 
infarction had serum aluminum determination, 
The average concentration was 1h6 nge£2103. One 
case who erum aluminum was 380 pg.Z died with 
Four other 
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au een evidence of pulronary embolus. 
autopsies were performed from this SOUP} all had 
lio-resr niratory disease, but none had pulmonary 
1US Their Serum aluminum concentrations were 

O pgexy 60 pg.x, LO meet and 170 pg.% respectively 
‘tine of the others had levels above 80 yg.%; four 
had strong clinical evidence of pulmonary embolus, 
two had a clinical myocardial infarction and three 
hac a poorly established diagnosis. The serum 
alwrinum may be of value in recognizing pulmonary 
infarction. 






NEURCECTODERMAL DYSPLASIA WITH A DOMINANT INHERIT- 
ANCE. Patrick B. Flynn (intr. by P. H. Forsham). 
Metabolic Unit and Department of Medicine. Univer- 
sity of California School of Medicine. San Fran- 
cisco, California. 

Seventeen cases in two families that displayed 
varying degrees of neuroectodermal dysplasia were 
studied. The following defects were present as a 
douinant inheritance: retinitis pigmentosa with 
bilateral cataract, a scleroderma-like degenera- 
tion of the skin peripheral neuritis with an ele- 
vation of the spinal fluid protein, epileptic 
seizures in 4 cases, osteoporosis and cystic dis- 
ease of the bone, mental retardation and premature 
senility, mild diabetes somewhat insensitive to 
insulin, moderate lowering of the levels of 17- 
ketosteroids and 17=hydroxycorticoids, and in one 
case the finding at autopsy of basophilic hyper- 
plasia of the pituitary accompanied by rarked 
adrenal hyperplasia which involved the zona fas- 
ciculata. The dominant inheritance exhibited by 
the disease in this family is in contradistinction 
to the usual recessive inheritance. This feature, 
however, does not render the disease unique, since 
variations in type of inheritance are known to 
occur in the same defects. The pattern of endo- 
crinopathy present is not sufficiently regular to 
suggest an etiological role, though the bilateral 
adrenal enlargement associated with basophilic 
pituitary hyperplasia and goiter found at autopsy 
in one of our patients may be significant. On 
reviewing the literature no previous description 
of an exactly similar set of symptoms could be 
discovered. 
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FLUORDETRIC DETERMINATION OF METANEPHRINE AND 
NOz WETANCPARINE IN URDE., Shannon Brunjes, Alla 
Blaylock * Donald Wy benga’ and Varner J. Johns, § 
Dept. of Medicine, College of Medical Evangelist; 
and L.A. County Hospital, Los Angeles, Californi,, 
3-methoxy-4-hydroxymandelic acid (VMA, for 
vanillylmandelic acid) and a conjugate of 3-o- 
methylepinephrine (M for metanephrine) are the 
two major urinary catabolites of epinephrine (g) 
Similarly VMA and a conjugate of 3-o-methylnor. 
epinephrine (NM for normetanephrine) are the tw 
wajor urinary catabolites of norepinephrine (N), 
No practical procedure is available for determin. 
tion of urinary M and NM, derived from E and y 
respectively. VMA can be determined but is de. 
rived from both E and N.° Methods for the separg. 
tion, but not the practical measurement, of the 
various catabolites of E and N have been descri- 
bed by Kirshner, Goodall and Rosen. We have bee 
able to form a fluorescent product from M and 
analagous to the lutines formed from E and N, 
10 ml. of urine is boiled for 1 hr. in 0.1 Nd, 
neutralized, passed through an alumina column to 
remove E and N, adsorbed on Amberlite CG 50, 
eluted with 0.5 N HAc oxidized with ferricyanide 
and zinc sulfate at pH 2.5 (for M) and at pH 5.0 
(for M and NM) and tautomerized with Na-ascorbate, 
Using internal standards of N and NM the fluores. 
cence is measured at 390/460 and 430/520 m and 
the N and NM calculated from the difference in 
oxidation pH and/or fluorescence properties. 
Although determination of urinary N and NM offers 
no advantage over VMA in the diagnosis of pheo- 
chromocytoma it should be of great use in sepa- 
rately evaluating the function of adrenal medulle 
and the sympathetic nervous system in various 
metabolic conditions. 






































DISSIMILAR PROTEASE ACTIVITIES PRODUCED IN SERUM 
BY DIFFERENTIAL CHLOROFORM TREATMENT. Jack 
Lieberman. V.A. Hospital, Long Beach, Oalif., 
and Dept. of Medicine, Univ of Calif Medical 
Center, Los Angeles. 

Two techniques for activating blood protease, 
which differ in temperature and vigorousness 
of exposing serum to chloroform, have led to the 
demonstration of two dissimilar forms of proteo- 
lytic activity with casein as a substrate. The 
two fractions are characterized by differences in 
rate of activation following chloroform treatment, 
optimum pH, inhibition by heparin and soybean- 
trypsin inhibitor, temperature sensitivity, 
activity upon a fibrin substrate, and filterabil- 
ity through a Seitz filter. Because of the dif- 
ference in optimum pH the two enzyme fractions 
have been tentatively named “acid-protease" and 
"alkaline-plasmin"(plasmin). Acid-protease was 
found to contribute to the total-available-actir- 
ity resulting from Streptokinase activation, but 
was demonstrated to be activated by plasmin 
rather than by the Streptokinase directly. These 
observations help explain why a sharp optimum pi 
is not apparent for streptokinase-activated prot- 
ease after a 24 hour incubation period with cas- 
ein, and why the level of activity following 
streptokinase activation is so much higher than 
following chloroform activation of plasmin (the 
usual method for activating plasmin with chloro- 
form destroys acid-protease). The results of 
these studies indicate that at least two dissim 
ilar forms of protease activity can be elicited 
from the blood of man. 
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CLINICAL EXPERIENCES WITH 5—FLUORODEOXYURIDINE 
AND S-1UDODEUXYURIDINE IN NEUPLASTIC DISEASES, 

P. M, F 
Ae iLiiphants OA - Cancer Research 
Institute, University of California Medical 
Center, San Francisco, California. 

The pyrimidine nucleosides, 5-fluorodeoxy- 
uridine (FUDR) and 5-iododeoxyuridine (IUDR) were 
administered on the basis of random allocation to 
fifty patients with disseminated neoplastic 
diseases. Both drugs were given intravenously 
over 5 to 7 day periods, the FUDR in dosage of 
30 mg/kg. and the IUDR in 100 mg/kg. The total 
dose of FUDR, which induced leucopenia of less 
than 3000 cells/cu. mm, varied from 210 mo./kg. 
to 150 mg./kg. The total dose of IUDR, pro- 
ducing 2 similar effect, varied from 600 mg./kg 
to 300 mg./kg. These drugs were also adminis- 
tered simultaneously in doses of 15 mg./ka. 

(FUDR) and 10 mg./kg. (IUDR) for 5 days. This 
combination was found to have a potentiating 
effect in terms of hematopoietic response. 

Marrow depression involving predominantly the 
granulocytic series occurred in 3 to 20 days 
following treatment, Other side effects included 
stomatitis, alopecia and skin eruptions, the 
latter occurring only with IUDR when used aione. 
Evidence of anti-tumor effect was observed in 
patients with carcinoma of the breast, carcinoma 
of the ovary, melanoma, multiple myeloma and 
acute leukemia (partial remissions). These 
remissions, although sometimes impressive, were 
generally brief. 


Univ. of Southern Cal 


WESTERN SECTION 


The following abstract was received after its proper 
section (Hematology) had been put into page form. 


DIFFERENTIAL DIAGNOSIS OF THE POLYCYTHEMIAS. Nancy 
Telfer* Norman L. Schiffman*and Franz K. Bauer. 





INTRAPULMONARY TISSUE TRANSPLANTATION: 
THE FATE OF INTRAVENOUSLY INJECTED AUTO- 
GENOUS THYROID TISSUE. Richard J. Sanders 
(intr. by Harold Elrick). Medical Research Lab., 
V.A.Hospital, Denver, Colo. 

The characteristics of the ideal recipient site for 
tissue transplantation are an excellent blood supply 
and easy accessibility. The lung satisfies both re- 
quirements. It can be reached by simple intravenous 
injection of small emboli, and its vasculature is 
excellent. The lung was therefore studied as a re- 
cipient site by following the course of intravenously 
injected autogenous thyroid tissue in 10 dogs. A hemi- 
thyroidectomy was performed and the gland cut into 
1- 2mm. pieces. To aid in localizing and identify- 
ing the transplants, a cardiac catheter was fluoro- 
scopically positioned in a pulmonary lobar artery, and 
the thyroid injected through the catheter. Three to 6 
months later, the dogs were given I‘! and sacrificed. 
The lungs were scanned and the I**! uptake of the 
active lobe determined. In all of the dogs there was 
increased uptake in the injected lobe. The uptake 
ranged from 0.5% to 2. 4% of the injected dose. The 
uptake in the thyroid lobe that had not been removed 
was between 10% and 15%. Histologic sections demon- 
strated thyroid follicles growing in the pulmonary 
arterioles, which had recannulized and covered the 
thyroid embolus with an endothelial layer. Tissue 
autoradiographs demonstrated that the I‘! uptake was 
from iodine stored in the colloid of the intrapulmonary 
transplants. 





e and Los Angeles County 


Hospital, Los Angeles, California. 


There are 3 recognized t 


s of polycythemia: 


polycythemia rubra vera (PRV), secondary poly- 
cythemia and relative polycythemia. The determin- 
ation of the total blood volume will distinguish 
relative polycythemia from secondary polycythemia 
and PRV, which are characterized by high RBC 


An accurate method by which PRV and 


secondary polycythemia can be differentiated is 


the plasma iron turnover (PIT). 


PIT has been 


shown to maintain the increased RBC mass in 
secondary polycythemia; it is in excess of that 


necessary to maintain RBC mass in PRV, 


A method 


using a) the serum iron value, b) the Fe°? plasma 


clearance and c) the pla 
- the same tracer dose of Fe 


is described. 


volume determined with 
used to measure PIT 


This method differs from methods 


previously described by other investigators in 
that it uses whole blood and only 1 tracer dose of 


Fe59, 
lations: 


Two corrections must be made in the calcu- 
1) Twenty per cent mst be subtracted 


from the blood volume value determined by the Fe59 


plasma method. 


2) The total body hematocrit (Hct), 


‘91 of the venous Hct, has been shown to approxi- 
mate expected results better than the venous Hct. 
Therefore, a correction for total Hct is used in 


the calculation. 


Ratios of PIT to predicted PIT 


for red cell mass in 5 controls and 3 relative 
polycythemias ranged from 0.7 - 1.1 (mean 0.8h), 
in secondary polycythemias from 0.9 - 1.2 (mean 
1.1) and in 5 PRV from 1.5 - 5.7 (mean 2.6). 
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BEHAVIORAL MEDICINE 


EXPERIMENTAL STUDY OF PROGNOSIS. Thomas H. Holmes. 
Dept. of Psychiatry, Univ. of Washington, Seattle. 
The Berle Index (JAMA 19:1624, 1952), an in- 
strument for making quantitative estimates of psy- 
chological and social assets, was used as a basis 

for predicting response to treatment of patients 
with tuberculosis. It was predicted that patients 
with low scores (few assets) would have the great- 
est probability of treatment failure. Interview 
data on 1 patients .(16 females, 25 males) admit- 
ted to the tuberculosis hospital in 1953 formed 
the basis for the Berle scores. In 1958, 5 years 
after admission, the patients were re-evaluated to 
test the prediction. The results were then con- 
pared with those of a 5 year follow-up study of 
669 patients discharged after treatment for tuber- 
culosis. 

The original Berle scores were divided into 
low, medium and high categories and were correlate 


with response to treatment and current psycho- 
social adjustment. All treatment failures ocuwred 
in the low Berle score group. There was a high 
correlation of alcoholism, male sex, nontubercu- 
lous illness and irregular hospital discharge, with 
low Berle scores. Routine follow-up studies on 
the 669 discharged tuberculosis patients showed 
these same factors to be prevalent in the group 
whose disease had relapsed. There was a highly 
significant incidence of disintegrated psycho- 
social adjustment in patients with low Berle 
scores. Conversely, high Berle scores correlated 
with female sex, satisfactory psychosocial adjust- 
ment, and lack of secondary illness, alcoholism 
or irregular hospital discharge. : 
There was a striking validation of the hypothe. 
sis that the quality and quantity of psychosocial 
assets provide the basis for estimating prognosis. 


Tue American FeperaTion ror Curmicar REesearcn was organized in 
1940-41 by Dr. Henry Christian and a group of surviving charter members 
of the American Society for the Advancement of Clinical Investigation “to 
stimulate among young men a persisting interest in investigation in clinical 
and allied medical sciences.” 


“Anyone under the age of 41 who has completed and published a meri- 
torious investigation in clinical medicine or allied sciences shall be eligible 
for membership.”—from the Constitution 
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CARDIOVASCULAR 


A METHOD FOR PRECISE ARTERIAL INJURY. David H. 
Blankenhorn, Dept. of Medicine, U. of Southern 
California. 

In the past, experimental arterial injury has 
been produced by a variety of traumatic agents 
but it has not been possible to control the in- 
jury or measure its effect in any precise manner, 
A technique has been devised for production of 
replicate precise arterial injury in rabbit ears 
by crushing ligature. Surgical isolation of the 
vessel is not used, there is no interruption of 
flow to distal portions of ear, but sustained 
crushing force is applied to small portions of 
the vessel, The volume of vessel crushed is 
determined from serial microphotographs of the 
injured zone and reconstruction of the artery. 
Ligatures in place 1-3 days ne defects that 
vary in volume from 25 x 10-Lmm3 to 59 x 10-limn3, 
Triplicate injuries in one rabbit have agreed as 
closely as 27°x 10-limm3, 31 x 10-4mm3, and 
35 x 10~4mm3, 


SIMILAR CONGENITAL HEART DISEASE IN SIBLINGS, 

Fred K, Christensen* and Russell M, Nelson, Dept. 
of Surgery, L. D, S, Hospital, U. of Utah College 
of Medicine, Salt Lake City, Utah. 

From a series of approximately 1,100 patients 
who have been subjected to heart catheterization 
for possible congenital heart disease, we have 
observed 12 families where more than 1 sibling 
has been afflicted with congenital heart disease. 
Detailed family histories have been developed on 
each of these families with regard to possible 
similarity of the lesions, and possible incidence 
‘of additional congenital heart disease among other 
members of these afflicted families, In addition, 
a control non=cardiac group of 100 admissions to 
the hospital in the pediatric age group also was 
subjected to detailed family history. 

Results indicated that in 9 of the 12 pairs of 
siblings, the lesion was identical, and in 3 of 
the 12 the lesions were similar. One pair of the 
afflicted siblings with identical lesions were 
twins, and in another family one of the afflicted 
siblings had an identical twin with a normal heart 

Four of the 12 families had additional inci- 
dence of congenital heart disease among other 
members of the family. 

The control study of 100 families revealed only 
4 families in which there was an awareness of 
congenital heart disease. 

The tendency in these 12 families toward simi- 
larity of lesions when congenital heart disease 
pecurs in siblings, and an increased additional 
family incidence in sibling families indicate the 

portance of detailed family histories in the 
Btudy of patients with congenital heart disease. 


GRADED AMBULATION PROGRAM. H.D.Cain,W.G.Frasher,R, 


Stivelman (int. by §.S.Sobin). Dept.int.Med.,Coll, 


Med.Evang.& John Weseley County Hosp.,Los Angeles, 

This ECG monitored,graded stress program provi- 
ded invaluable information for the safe,individual 
ized,convalescent management of 295 patients with 
recent myocardial infarction. 

Patients with uneventful recovery were started 
on the Graded Ambulation Program 2-4 weeks post im 
farction. The program comprises 10 days of stan- 
dardized increasing exercise based on activities of 
daily living(e.g.:Day 1, Self Care Activities of 
washing,eating and commode; Day 5,Walking Activi- 
ties of dressing and slow level walking for 200 
feet.) Control and immediate post activity ECG's 
are routine on days 1,7,10. A day is repeated with 
ECG if activity there occurs:(1) Pulse irregular- 
ity or rise}20 beats/min.(2)Angina,dyspnea or fa- 
tigue or(3)Significant)0.5um. )ST segment shift. 
These abnormalities may cause delay of 1 week.To- 
tal program performance is based as: (1)Pass, 

(2) Delay Pass or (3) Fail. 

Experience with this program reveals usual clin 
ical and laboratory measures to be statistically 
inadequate to predict safe rehahilitation courses. 
Only 7.5% of patients had -pain and 10.5% had dysp- 
nea or fatigue but many had gross ECG evidence of 
coronary insufficiency without symptoms. Of the 
P95 patients 26.4% failed and 27.5% had a delay 
pass due to activity ECG changes. There were no 
feaths or morbidity due to the program. 

A patient's program performance provides a 
sound basis for prescribing activity in the post- 
infarction period; accumulated evidence indicates 
more accurate prognosis can be achieved. 


RESPONSES IN STROKE VOLUME TO UPRIGHT EXERCISE IN 
MAN. Leonard A. Cobb, Willard P. Johngon* and 
Robert A. Bruce. Seattle, Washington. 

The role of stroke volume (SV) in cardiac 
adaptation to exercise has been questioned 
recently. Studies were performed in 16 normal 
men walking on a treadmill at very low, moderate 
and heavy levels of oxygen utilization (340, 620, 
and 1070 ml./min/M¢ respectively). An additional 
6 subjects were exercised at a constant heavy 
work load, and observations were made at 4, 12 
and 20 mins. SV was derived from cardiac output 
(indicator dilution) and heart rate. SV increased 
above the supine level (15 to 21%) as well as the 
sitting value (42 to 50%) at all levels of 
exercise. With heavy exercise SV was signifi- 
cantly greater (13%, p».04) than with moderate 
exertion. However at the very low degree of 
exercise where heart rate was nearly unchanged 
from the sitting rate (+7/min.), SV was equal 
to that observed at the heavy work load. During 
"steady" exercise heart rate rose from 161 to 180 
over 20 mins., but SV varied considerably in 
direction and degree of change under these 
conditions. It is concluded that although regu- 
lation of SV is an important adaptive mechanism 
for exercise in man, it is independent of oxygen 
consumption per se. 
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ENVIRONMENTAL EFFECTS OF ALTITUDE ON AGE INCI- 
DENCE OF PULMONARY HYPERTENSION COMPLICATING 
ATRIAL SEPTAL DEFECTS (OSTIUM SECUNDUM). James E. 
Dalen*. (intr. by Robert A. Bruce.) Univ. of 
Bee 

Wash., Seattle, Wash. 

Previous studies of vulmonary hypertension 
complicating increased pulmonary blood flow 
largely disregarded environmental effects of 
chronic mild hypoxia. Data on 186 patients with 
atrial septal defects established by cardiac 
catheterization in Seattle, San Francisco, Denver 
and Salt Lake City were evaluated according to 
residence for past 5 years at altitudes under 
2000 or over 4000 feet. Surgical confirmation of 
diagnosis was available in 122 instances. The 
incidence of pulmonary hypertension (mean PA 
pressure over 35 mm Hg and total pulmonary 
resistance over 350 dsc -9) in patients age 20 
or over was similar in low and high elevation 
groups. “In younger patients, pulmonary hyver- 
tension occurred in only 1 of 39 from low alti- 
tude and in 12 of 53 vatients from higher alti- 
tudes. Surgical or autopsy confirmation was 
present in 6 cases. This cight-fold difference 
in incidence (P€.01) indicates that mild hypoxia 
contributes to the earlier manifestation of 
pulmonary hypertension in patients with chroni- 
cally increased pulmonary blood flow. Analysis 
of hemodynamic data show other differences also. 


PRESSURE VOLUME RELATIONSHIP OF THE HUMAN LEFT 
ATRIUM. * 
Mervin Ellestad. Dept. of Medicine, Harbor General 
Hospital, Torrance, and Univ. “alifornia at Los 


les. 
ane et atrial pressure pulses have been used to 
differentiate significant mitral regurgitation 
from mitral stenosis in combined lesions of the 
mitral valve. Methods in analysing the pressure 
pulse tracings are discouraging in many cases. 
This study is to evaluate the pressure volume re- 
lationship of the lmman left atrium and hope that 
‘this finding may be of help in interpreting the 
left atrial pressure tracings in patients with 
combined mitral disease. 

The mman left atrium is obtained & to 24 hours 
after death. A rubber ballon of over 1000 al 
capacity is introduced into the left atrium. Two 
outlets of the ballon are inserted into the pul- 
monary veins. The mitral valve is closed with 
continuous sutures. The heart is suspended in 
Ringer's solution at room temperature. The volume 
of the left atrium is measured at sero pressure. 
Ringer's solution is injected at a constant rate 
of flow (76.4cc/min) and the pressure is recorded. 
In 7 patients the average volume of the left 
etrium vas 34 ml at O mmiig. It requires 34m] to 
increase the pressure from 0 to 10 mmlig; 10.41 
from 10 to 20 mmHg; and 5.4m) from 20 to 30 malig. 
When the pressure of the left atrium is higher, 
the atrium is less distensible. 

In 1 patient with mitral regurgitation, the 
original atrial wolume was 350m] at 0 malig which 
increases to about 18 mmlig while it contains 
2000m1 of Ringer's solution. We feel that further 


study in patients with combined mitral lesion is 
desirable. 


LEFT VENTRICULAR PRESSURE-VOLUME LOOPS IN MAN 
WITH VALVULAR HEART DISEASE. Harold Dodge, Harold 
Sandler* and Robert Hay*. Dept. of Medicine, Uni- 
versity of Washington Medical School, and Veterang 
Administration Hospital, Seattle. 
A method for determining left ventricular 
(L.V.) pressure-volume (P-V) loops in man has been 
developed and applied to the study of left ventri- 
cular hemodynamics in 12 subjects with mitral and/ 
or aortic valvular disease. L.V. volumes were 
calculated from biplane angiocardiograms taken at 
6/second with exposure timed with respect to the 
cardiac cycle. P-V loops were constructed by re- 
lating calculated volumes to L.V. pressures re- 
corded during angiocardiography in 6 subjects and 
just prior to angiocardiography in the remainder. 
Marked differences in magnitude and configuration 
of individual P-V loops were demonstrated. These 
differences are determined primarily by the type 
of valvular lesion but in part by the state of 
myocardial compensation. P-V work was calculated 
from the enclosed areas of these curves and pro- 
vides the only method for calculating L.V. P-V 
work in man with aortic and/or mitral valvular 
insufficiency. Work values varied from 55.9 Ga.M 
(mitral stenosis) to 457.3 Gm.M (combined AS and 
AI). Neither end-diastolic pressure nor volume 
are closely related to the L.V. P-V work. In sub- 
jects with valvular insufficiency, the state of 
myocardial compensation seems better reflected by 
the L.V. end-systolic than the end-diastolic vol- 
ume. The volume of regurgitant flow was calculated 
by the difference between L.V. stroke volume and 


forward flow and in these subjects varied from 0 
to 12.7 L/min. 


STIUATION OF LEFT VENTRICULAR RESIDUAL VOLUiiS BY 
fe THERMODILUTION asTHOD. Elliot Rapaport, 
ernard De \iegand*, and Bernard Joife*. Cardio= 
asc. Hesearch Inste and Dept. of wede, Univ. of 
alif. Sche of weds and San Francisco Gen. Hosp. 
The dilution technique, using temperature as 
indicator, was used to estimate left ventricular 
esidual volume in the anesthetized doge A rapid 
esponse thermistor bead, mounted at the end of a 
ardiaccatheter, was placed at the base of the 
forts, permitting continuous recording of temper- 
turee Two additional catheters, one ior pressure 
registration, and the second, with multiple holes 
for injection, were passed up the aorta into the 
Left ventricle. Using an air-pressure injecting 
device triggered by the EKG, approximately 3 cc. 
bf room temperature saline was rapidly injected 
into the left ventricle. The resultant time- 
texperature curve in the aorta was recorded. 682 
ae in 14 dogs were performed. The 
ownstroke of the curves showed a step function of 
Wariable degree, depending on the proximity of the 
hermistor to the valve. fhe ratio oi residual 
olume to maximum ventricular volume was calculate 
aes the average of ratios of nel beat teupera- 
ure to that at n beat. This ratio averayed 79.1% 
KS .De7 o6;e) 6 Repeated deter iinations in the same 
animal were in close agreement; pooled coefficients 
f variation for all animals were 4.4). This 
lies that ventricular"mixing" of temperature is 
elatively complete, in contrast to recent reports 
pf incomplete ventricular mixing using other 
indicators. It is concluded that the thermo- 
dilution method offers a simple, reproducible 
hethod for estimating ventricular residual volume. 
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MYOCARDIAL EDEMA IN ISOLATED DOG HEARTS. P. F. 
Salisbury. St. Joseph Hospital, Burbank, Calif. 

Isolated dog hearts were perfused through the 
left coronary artery while the heart weight 
perfusion pressure and (in some experiments) the 
left ventricular pressure were recorded. Temp 
and pH were controlled, Right heart was open, 
LV volume constant, rate paced, Myocardial edema 
(“E) was manifested by progressively increasing 
heart weight, unexplained by blood holdup in 
heart cavities or myocardium (radioactive red 
cell measurement), ME was initiated in donor- 
perfused hearts by: coronary perfusion pressure 
(CP) above 200 mm Hgg at CP 120 mm Hg or less 
ME was initiated by overdistention of the left 
ventricle, repeated defibrillation, perfusion 
with inadequate (but not with adequate) oxygena- 
ters, When ME resulted from any of the above 
factors the rate of ME formation or the absolute 
magnitude of ME could be increased ér decreesed 
by appropriate changes of CP or blood osmotic 
pressure, Conclusion: ME may be an important, 
but as yet unexplored factor, which causes 
abnormal cardiac function in various kinds of 
disease, Factors which initiate ME or influence 
its evolution are susceptible to analysis by the 
method described here, 


AN EVALUATION OF CLINICAL DATA USED IN THE DIAG- 
NOSIS OF CONGENITAL HEART DISEASE BY MEANS OF A 

COMPUTER. L. G, Veasy", H, R, Warner and A, F, 

Toronto , Latter=<day Saints Hospital, Salt Lake 
City, Utah. 

In a recent report from this laboratory 
(American Heart Association meeting in St. Louis, 
October 1960) the logical process used by a cli- 
nician in making a diagnosis was expressed in 
mathematical form. Solution of this equation by 
a Burroughs 205 digital computer was shown to 
predict the diagnosis of congenital heart lesions 
from clinical symptoms (complaints, physical 
signs, and BCG findings) with an accuracy com- 
parable to that of a group of experienced 
clinicians. This technic has made possible a 
systematic analysis of the contribution made by 
each symptom toward the diagnosis of any given 
congenital heart lesion. For example, each case 
is evaluated using two descriptions of the murmur; 
in the first, only the location and timing are 
described and in the other, the time-course of 
intensity is added. From this example it has been 
possible to determine the circumstances under 
which the more detailed murmur description is 
useful, This same approach is being applied to 
other physical findings and history as well as to 
x-ray and ECG data. In addition, inclusion of 
negative information (absence of certain clinical 
findings) does significantly improve the diagnosis 
made by the computer over that made from positive 
information alone. 


PERCUTANEOUS OCCLUSION-VISUALIZA TION 
OF ASCENDING AORTA WITH A SINGLE LUMEN 
BALLOON CATHETER. Kurt R. Straube* and 
Charles T. Dotter. Minthorn Memorial Cardio- 


vascular Lab., Dept. of Radiology, U of Oregon 


Medical School, Portland 1, Oregon. 

The objective of the present study was met by 
the development of a single lumen, balloon tipped 
catheter for percutaneous insertion in connection 
with the two fold purpose of (1) producing brief 
total occlusion of the supravalvular aorta and 
(2) selectively visualizing the coronary circula- 
tion by contrast agent injected proximal to the 
site of occlusion. In addition to economy, the 
use of balloon-tipped, large-bore polyethylene 
tubing avoids arteriotomy, can be employed on 
an out-patient basis, simplifies the procedure 
and improves results. It not only allows bilat- 
eral selective coronary arteriography but selec- 
tively to alter hemodynamic patterns, deliver 
injections, obtain samples and permit observa- 
tions of value in diagnosis therapy and the acqui- 
sition of new information. Experimental studies 
have established the validity of the method. 


HEMODYNAMIC ALTERATIONS DURING HYPOTHERMIA IN 
DOGS. B. Westin*, N. Sehgal* and N.S. Assali_ , 
Dept. of Obstetrics and Gynecology, University of 
California, Los Angeles. 

The hemodynamic changes induced by immersion 
hypothermia were studied in groups of pregnant 
and nonpregnant dogs with intact or abolished 
shivering mechanisms, Simultaneous measurements 
were made of cardiac output (dye or Fick method) 
and carotid, femoral, renal and uterine flows 
(electromagnetic flowmeter). Arterial pressure 
(Strain Gauge) and p02 (Van Slyke) were also re- 
corded. Temperatures of blood, rectum, skin, 
muscle, amniotic fluid and fetus were monitored 
with thermistors. Cooling from 39° to 20°C 
(rectal temperature) induced a progressive 
decrease in cardiac output accompanied by a 
marked reduction in renal, uterine and femoral 
flows. Carotid flow, arterial pressure and 
pulse rate increased initially but fell during 
the lowest temperatures. Skin temperature fell 
sharply after immersion while rectal, muscle and 
blood temperatures fell more slowly. Amniotic 
fluid and fetal temperatures also fell progres- 
sively but the rate of fall was slower than that 
of the mother. By depressing fetal 02 consump- 
tion at low temperatures, intrauterine cooling 
protected the fetus against the deleterious 
effect of uterine ischemia since the fetuses 
survived. Shivering delayed the appearance of 
these alterations and rewarming reversed them, 
It is concluded that although regional circula- 
tion is depressed in hypothermia, the decrease in 
O02 requirement provides a safety valve which 
compensates for the fall in flow without any 
detriment to tissue survival. 
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CONNECTIVE AND NERVOUS TISSUE 


CUTANEOUS AND RADIOLOGICAL MANIFESTATIONS OF 
REITER'S SYNDROME. John L. Decker and Robert F. 
Willkens (intr. by R.Iil. Williams). Dept. of 
Medicine, University of Vackinetoa, Seattle, 
Washington. 

fen cases of Reiter's syndrome have been 
studied. Each showed at least three of tiie 
following findings: urethritis, non-purulent 
arthritis, conjunctivitis, and mucocutaneous 
lesions. Four points will be emphasized: 
1) That the disease pattern is indistinguisha- 
ble whether associated with gonococcal or non- 
gonococcal urethritis. 2) That its recurrent 
nature can result in permanent joint damage. 
3) That oral ani periungual lesions, balanitis 
and keratodermia blenorrhagica are common (7 
out of 10 cases) and of diagnostic importance. 
4) That x-rays of the heels anc sacro-iliac 
joints (changes in 7 out of 10 cases) should be 
made regardless of symptoms. The mucocutaneous 
and radiological lesions will be illustrated. 
The features observed in this series, applied 
to a larger group of patients with arthritis, 
resulted in diagnostic modifications. It is 
concluded that the syndrome is relatively com- 
mon in non-military work and that males with 
chronic arthritis, but without the rheumatoid 
factor circulating, are suspects. 


STUDIES ON THE COMPONENTS OF HUMAN SERUM COMPLE~- 
MENT IN DISEASE, Lila J. Pasnick “and Paul P. Van 
Arsdel,Jr. Dept. of Medicine, School of Medicine, 
University of Washington, Seattle, Washington. 

We have measured gerum complement in 150 
patients with diseases such as systemic L,.E, in 
which abnormalities may occur. Because total 
complement activity in disease has often been 
within our normal range, titration of the four 
components of complement has seemed worthwhile 
in attempts to find more predictable abnormali- 
ties. Reagents for titrating the four components 
have been prepared both from fresh normal human 
serum and from commercial guinea pig complement; 
reproduceable fesults have been obtained with 
both types. Total complement(C')and the four 
components(C'1,C'2,C'3 and C'4)have been mea- 
sured on sera from 70 individuals. Hemolysis was 


FLUORESCENT ANTIGLOBULIN STUDIES OF A SERUM 
REACTANT TO DNA IN SYSTEMIC LUPUS ERYTHEMATOSUS 
(SLE) AND OTHER DISEASES.Carl M. Pearson 

Univ. of Calif. School of Med. Los Angeles. 

Previous studies have shown that many persons 
with SLE possess a serum factor which will 
react with desoxyribonucleic acid (DNA) in a 
complement fixation or precipitin test. 
Nucleoprotein or tissue nuclei also react with 
lupus globulins when the fluorescent antibody 
technique is applied. DNA has not previously 
been used in the fluorescent test because of 
its poor adherence to the slide. This 
difficulty has been overcome by the use of glass 
slides which were precoated with formalinized 
gelatin. DNA, without detectable protein, from 
human spleen or calf thymus cells was dried on 
slides and used as the substrate for the 
antiglobulin method. 

In this study sera from 48 persons with SLE 
and positive LE cell tests gave a positive DNA 
fluorescence reaction. Six others with weakly 
positive LE cells did not contain DNA reactants 
while seven with repeatedly negative LE cells 
but with biopsy (renal or skin) and clinical 
evidence of SLE gave a positive DNA test. All 
of 55 cases of rheumatoid arthritis gave a 
negative test as did sera from other persons 
with various diseases. All 6 sera from Felty's 
syndrome, 4 of which had typical LE cells, were 
negative for DNA reactants. Of particular 
interest were 9 sera with negative LE cell 
reactions and positive DNA fluorescence. The 
varied illnesses in these persons will be 
described. 


evaluated spectrophotometrically and the results 
calculated in terms of 50% hemolytic units. The 
normal range of activity has been, total C', 24 
to 38 units/ml. C'l:31-56,C'2:20-39,C'3:33-60 
and C'4:52-77. In patients with low total Cc’ 
there was depression of at least three components. 
In those patients with inflammatory disease with 
elevated C', the components most commonly ele- 
vated have been C'3 and C'4. So far, we have . 
found three patients with normal C' and low C'l. 
One of these has systemic lupus erythematosus. 
These studies suggest that assay of complement 
components is helpful in localizing the variables 
influencing complement activity. Furthermore, 
preliminary data indicate that assay of compo- 
nents provides a sensitive index of changes oc- 


curring dyring the course of diseases such as 
Systemic lupus erythematosus. 
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GASTROINTESTINAL 


IN VIVO DYNAMICS OF REGIONAL CIRCULATION TO THE 
COLCN. Marvin Bacsner and Myron Pollycove(intro. 
by Judith Pool), Donner Lab., Univ. of Glif., 
Berkley. 

A radigisotope technique has been developed to 
study in vivo, the regional circulation of the 


gastro-intestinal tract. This method has been 
used in dogs to investigate colon circulation un- 
der conditions which alter general circulatory 
dynamics (autonomic stimulation; hemorrhage; sa- 
line infusion; nor-epinephrine, pitressin, and 
acetylcholine administration). A special Geiger- 
Muller probe (passed into the colon per rectum) 
monitored be passage of @ colloidal pure beta 
emitter ( or Y70), thus limiting the field 
monitored to the surrounding gut. Simultaneous 
measurements of cardiac output (C.0. ) and liver 
blood flow were made. With a slowly cleared col- 
loid (T 1/2>1 hr.) and calibrating phantom, the 
regional blood volume of the colon was estimated; 
with a rapidly cleared colloid (T 1/2<3 min.) 
circulation time and regional turnover of this 
volume was obtained. It was found that (1) ace- 
tylcholine reduced colon flow (C.F.) while C.0. 
increased; (2) nor-epinephrine reduced C.F. inde- 
pendently of changes in C.0.; (3) pitressin and 
hemorrhage reduced both C.F. and C.0., but not 
necessarily proportionately; (4) saline infusion 
increased both C.F. and C.0.; (5) stimulation of 
the pelvic ganglion reduced C.F. without affecting 
C.0. This initial investigation of regional gut 
circulation in the intact animal provides new 
information concerning circulatory dynamics of 
the colon in response to various physiologic 
stimuli and is being extended to human subjects. 


NATURE OF THE ELECTRICAL POTENTIAL DIFFERENCE 
ACROSS THE GASTRIC MUCOSA. J. B. Harris* and 
I. S, Edelman. U. of California School of 
Medicine, San Francisco, Calif. 

The active transport of H* and of “l™ by the 
gastric mcosa is associated with a characteris- 
tic transmcosal electrical potential difference 
(PD). By inference we felt it unlikely that 
these transport processes are directly electro- 
genic since evidence has been presented that in 
other systems the PD arises from ionic concentra- 


tion gradients across cell membranes. The purpose 


of this report is to present data which indicate 


that transmicosal PD is primarily dependent on the 
K* and Cl~ concentration gradients across the sub- 
mucosal surface of gastric cells. Systematic sub- 
stitutions of ions with low permeability coeffici- 
ents were carried out in the solutions bathing the 


submacosal and mucosal surfaces of the isolated 
frog gastric mcosa. Sulfate was substituted for 
Cl~, Ne* for either Ht or K* and choline for Na’. 
The PD proved insensitive to changes in the ionic 
composition of the mucosal solution, but was con- 
sistently and predictably depressed by replacing 
Cl~ with SO)" or Nat with Kt in the submcosal 
solution. In a series of experiments the product 
of K* and Cl~ concentrations in the submucosal 
solution was kept constant by reciprocal siml- 
taneous tenfold changes. The resultant mean 
change in PD was 53 mV, which agrees approximately 
with the theoretical value of 56 mV for a Gibbs- 
Donnan potential. It appears, therefore, that 
the transmicosal PD is a concentration-dependent 
boundary potential similar to those observed in 
nerve, muscle, renal tubular and frog skin cells. 


BRAIN NITROGEN METABOLISM IN EXPERIMENTAL HEPATIC 
COMA. Edwin Englert, Jr., Vincent S. W. Chiu, 
and Harold Brown. V. A. fospital and Div. of 
Gastroenterology, Dept. of Medicine, Univ. of 
Utah College of Medicine, Salt Lake City, Utah, 

Measurement of the changes in the nitrogenous 
substances in brain tissue might be more likely 
to elucidate the mechanisms of hepatic coma than 
study of the chenges in blood and spinal fluid. 
Hepatic coma was produced by devascularization 
of the liver after the method of Rappaport, 
followed by forced nitrogen feeding if spon- 
taneous coma failed to occur. To avoid post- 
mortem artifacts, viable brain tissue frozen in- 
situ with liquid No was examined. Sham-treated 
animals served as controls. The brain water of 
comatose animals was 12% higher than that of 
controls. Ammonia levels were increased 24-fold, 
glutamine 5é-fold, and glutamic acid 2-fold. 
Total-N and protein-N after correction for brain 
water were increased about 8%. These data sup- 
port the concept that in hepatic coma excessive 
ammonia combines with glutamic acid to form 
glutamine. There was also evidence for cerebral 
edema as a factor in the. genesis of hepatic coma, 
Ammonia levels were less than those required to 
interfere with respiration of normal brain but 
could have interfered indirectly with inter- 
mediary metabolism by driving various reactions 
toward glutamine and protein synthesis. 


HYPERSENSITIVITY IN THE COLON OF RABBITS, 
H, C, Moeller, J, A, Rider, and E, A 
Stevenson.* U. of Calif. Medical Center, 
San Francisco, Calif. 

An antigen-antibody reaction in the 
colon may play a role in the pathogenesis 
of ulcerative colitis. Studies were under 
taken to determine whether immunity reac- 
tions could produce an experimental counter 
part of the disease in animals. Rabbits 
were sensitized by injecting egg albumin 
at 5 different sites. Egg albumin was injected 
into the subserosa of the colon in 1 group 
of sensitized animals; when these animals 
were sacrificed 24 hours later, hemorrhage, 
acute vasculitis, and necrosis of the mus 
cularis propia were seen about the site oi 
injection, Acute inflammation with many 
eosinophils was seen microscopically. A 
flush (1.5% formalin) was introduced into 
the colon of another group of sensitized 
animals and the challenging antigen (egg 
albumin) was administered intravenously; 
resultant lesions varied from hyperemia t 
severe ulceration, To test the effect of 
exogenous allergens in experimental coli- 
tis, a third group of animals was sensi- 
tized by subcutaneous injections of milk, 
wheat, or egg for 3 to 5 weeks; the 3 anti- 
gens were then injected subserosally into 
each animal and all animals were sacrificed 
24 hours later, No specific pattern of 
reaction in the colon appeared; these fine 
ings suggest, however, that tissue sensi- 
tivity, regardless of the antigen, may 
contribute significantly to the develop- 
ment of experimental colitis in rabbits. 
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BILIARY TRACT OBSTRUCTION DETERMINED BY 1/51_RosE 
BENGAL: RESULTS IN 116 JAUNDICED PATIENT: . 
Robert A. Nordyke. Straub Clinic, Honolulu, 
Hawaiie 

If IV-injected radioactive rose bengal fails to 
reach the intestine, biliary tract obstruction is 
present. This can be directly determined by ex- 
ternal monitoring over the abdomen below the 
liver. Milk or cholecystokinin is administered 
to the fasting patient 30 minutes after injection 
of the labeled dye. A subsequent increase in 
radioactivity below the liver is considered a 
response (R) denoting a patent biliary tract, 
while failure to increase is considered no res- 
ponse (NR) denoting obstruction. This test was 
applied to 116 consecutive jaundiced patients to 
assay its clinical usefulness. 

Responses in proven extrahepatic obstructions 
were: carcinoma - 23 NR, 0 R; CBD stones - 8 NR, 
2R; other - 7 NR, 2 Re All 4 R’s (2 CBD stones, 

2 pancreatitis) had rapidly subsiding jaundice. 

Responses in proven intrahepatic jaundice were: 
infectious hepatitis - lst test 9 NR, 22 R and 
2d test (one week later) 0 NR, 31 R; serum hepa- 
Le cirrhosis - 6 NR, 22 R; 
hemolytic - 1 R; cholangio- 
and biliary cirrhosis - 1 NR, 


drugs - 1 NR, 2 
litic - 3 NR, 1 
1R. 

Results indicate that the test distinguishes 
between conditions having complete biliary tract 
obstruction and those which do not. While it does 
not separate extra- and intra-hepatic obstruction, 
a response (indicating a patent tract) is strong 
evidence against surgical jaundice. The technique 
thus provides a direct and simple approach to 
biliary tract obstruction. 


ACUTE INTESTINAL RESPONSE TO WHEAT IN CELIAC 
SPRUE. Cyrus E. Rubin, Arnold L. Flick,* Walter 
C. MacDonald* and Cherill M. Parmentier.* Dept. 
of Medicine, U. of Washington, Seattle. 

The chronology of the acute intestinal mucosal 
changes in response to wheat instillation was 
studied in celiac sprue. A hydraulic biopsy tube 
was placed in the normal ileum of two celiac 
sprue patients in remission induced by a gluten- 
free diet. After initial biopsy, a slurry of 
25 Gm. of wheat flour was instilled via the tube 
at the biopsy site and the dose repeated in 2 
hours. Under x-ray control the same area was re- 
biopsied at 4-hour intervals. Mood change, 
anorexia, cramps, and flatulence were noted 
within 3 hours of the first wheat, reaching a 
peak at 12 and subsiding completely in 36 to 48. 
Submucosal edema, blunted villi and epithelial 
changes were evident within 6 hours. Maximal 
reaction was seen at 12 hours with loss of villi, 
greater submucosal edema, increased mitoses 
(some displaced upwards in the crypts) and round 
cell infiltration and hemorrhage in the lamina 
propria. The lesion gradually regressed and 
almost disappeared within 30 hours. While his- 
tologic changes were still evident at the distal 
test site, proximal ileal biopsies were normal. 
This suggests that in celiac sprue wheat has a 
damaging local intestinal effect which runs its 
course within a few days. This experimental 
approach should yield objective data on the 
pathogenetic significance of various protein 
fractions in celiac sprue. 


EFFECT OF MERCAPTIDE CONJUGATION ON HEPATIC UPTAKE 
AND one OF SULFOBROMOPHTHALEIN (BSP). J.R. 
feticioe ant Wetabslie tai of talicorse 

c c - 0 ifornia 
School of Medicine, San Francisco, Calif. 

The recent demonstration of hepatic BSP con- 
jugation suggests that this step may be the limit- 
ing factor in either the rapid uptake or sub- 
sequent secretion of this pigment by the liver. 
BSP was injected into rats, the livers were ex- 
cised at timed intervals, and the ratio of free 
to mercaptide-conjugated BSP in the liver was 
determined after extraction and chromatographic 
separation. After 2 mimites, of the 12.5% of the 
total dose concentrated in the liver, 65% was 
free BSP. At 5 minutes, of the 33% of the total 
dose appearing in the liver, approximately 50% 
was still in the free form. Increasing concentra- 
tions of BSP were infused or administered by a 
single injection and free and conjugated pigment 
appearing in the bile was measured. The maximm 
secretion rate for free BSP was 3-7 yg./min./gn. 
liver. Maximum capacity for secretion of conju- 
gates was not reached, even when 60 mg. BSP/Kg. 
body weight was administered. When purified 
metabolites were injected, they were rapidly 
secreted into the bile. It was concluded that 
uptake of BSP from the blood is a dynamic pro- 
cess which precedes and is relatively independent 
of the conjugation step. In contrast, conjuga- 
tion may be the rate-limiting step in determining 
the secretion rate of the pigment from the 
hepatic cell. 


MECHANISM OF HEARTBURN IN RELATION TO BELCHING. 
Stewart G. Tuttle, Fernando Rufin* and 

Morton I. Grossman. V. A. Center and Depts. of 
Medicine and Physiology, University of California 
Medical School, Los Angeles. 

Previous studies (Clin. Res. 8: 100, 1960) 
suggest that heartburn occurs without associated 
esophageal motor abnormalities during spontaneous 
gastroesophageal regurgitation. Twelve men with 
esophagitis who experienced heartburn during 
belching were examined during symptomatic 
episodes by simultaneous measurement of respira- 
tion, intraluminal pressures, and pH. Water- 
filled polyvinyl catheters and a pH electrode 
were placed in the stomach and esophagus such 
that their tips were 2 cm. below, and 2, 5 (with 
pH electrode), and 8 cm. above the effective 
diaphragmatic hiatus. Subjects were given a 
signal marker to depress whenever they experi- 
enced heartburn. Belching was spontaneous in 3, 
induced through introduction of air into the 
stomach in 9 subjects. Analysis of records ob- 
tained showed that: 1) a sustained simultaneous 
rise in intraesophageal pressure (15-30 cm. H20 
above mean end-expiratory esophageal pressure) 
lasting 4 to 6.5 sec. preceded each belch, 2) 
belching induced a progressive secondary peris- 
taltic wave, 3) pH, which ranged from 4.2 to 6.8, 
did not change, 4) heartburn, which duplicated 
patients’ spontaneous complaints, occurred 
throughout each sequence. It thus appears that 
heartburn may occur: 1) spontaneously with 
gastroesophageal regurgitation without esophageal 
notor changes, 2) in association with belching 
and an altered motility pattern in the absence 
of detectable reflux. 
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LEUKOCYTE ANTIBODIES IN MONOCYTIC LEUKEMIA. 
Robert E. Anderson and Roy L. Walford (intr. by 
Sidney C. Madden). Dept. of Pathology, UCLA 
Medical School, Los Angeles, Calif. 

This study concerns the incidence and poss- 
ible significance of "univalent" and "bivalent" 
leukocyte antibodies in an unselected series of 
twenty cases of acute monocytic leukemia. The 
cases were studied early in the course of the 
disease, preferably prior to any transfusional 
therapy. "Bivalent" antibodies, as measured by 
the classical leukoagglutinin test, were detected 
in the sere of five of the patients. "Univalent" 
antibodies were detected in ten cases as measured 
by means of their reactivity with 1131-labelled 
purified anti-human globulin antibody., Insofar 
as the incidence of antibody development was con- 
cerned, there was no difference between the 
Naegeli and Schilling varieties of monocytic 
leukemia. No positive correlation between trans- 
fusional history or past pregnancy and the occur- 
rence of leukocyte antibodies was noted. These 
findings are taken as inferential evidence 
suggesting a significant incidence of auto- 
immune phenomena involving leukocytes in mono- 
cytic leukemia. 


PENTOSE METABOLISM IN THE HUMAN ERY- 
THROCYTE. Grant R. Bartlett. Scripps Clinic 
and Research Foundation, La Jolla. 

The human erythrocyte has played an inter- 
esting historic role in the development of know - 
ledge concerning that part of carbohydrate met- 
abolism which originates with or passes through 
the 5-carbon sugar pentoses. The enzyme for 
the oxidation of glucose 6-phosphate, which leads 
to pentose, and its coenzyme, TPN, were first 
discovered in this cell and now congenital defic- 
iency in the activity of the enzyme has been shown 
to be a widespread human disorder. A reaction 
of great importance in nature, the conversion of 
pentose to a 7-carbon sugar, heptulose, was first 
noticed in the red blood cell. Recently we have 
found that the human erythrocyte can also convert 
ribose (from nucleoside) to an octulose. The red 
cells from normal human blood freshly drawn in- 
to heparin and incubated for 3 hours at 37° with 
inosine produced sizable quantities of octulose 
and sedoheptulose diphosphates and smaller 
amounts of octulose and sedoheptulose monophos- 
phates. This is the first time that this unusual 
8-carbon sugar has been found in animal tissue. 
Aside from the more general interest in these 
intermediates they assume special significance 
to the hematologist in that they are steps in a 
path which can substitute for glucose in the main- 
tenance of erythrocyte viability. 


ADVERSE EFFECT OF ENVIRONMENTAL HEAT IN MURINE 
HEREDITARY SPHEROCYTOSIS. R. S. Anderson™ and 
A. G. Motulsky. Dept. of Medicine, U. of Wash, 
Seattle. 

Since heat is highly destructive to hereditary 
spherocytosis (h.s.) cells in vitro, the effect of 
environmental heat on the syndrome was studied in 
vivo. The availability of an animal model, with 
pathophysiology identical to that of human h.s., 
made such studies possible. Mice with h.s. were 
kept at 35°C, Marked reticulocytopenia was noted 
within 1-5 days. Preheating reticulocyte levels 
(mean 27.5%) were regained and exceeded within ty 
weeks in surviving animals. Reticulocyte fluctua. 
tions were accompanied by a progressive anemia, 
which was lethal to 50% of the animals in 15 days, 
Hyperhemolysis in heat exposed animals was 
indicated by hemoglobinuria and hemosiderinuria, 
jaundice, increased osmotic fragility, morpho- 
logical erythrocyte changes resembling those 
caused by in vitro heating, and splenic enlarge- 
ment. Bone marrow red cell hyperplasia with 
marked gross expansion of red marrow was striking, 
Studies on spherocytic mice at 4°C. (to assess the 
nonspecific effect of climatic stress) and on con- 
trol nonspherocytic mice at 35°C. showed no 
comparable change. Chronic heat exposure was not 
associated with rectal temperature elevation. The 
observed hyperhemolysis probably reflects the 
effect of temperature elevation on peripheral 
vascular beds. The adverse effect of heat may 
explain the relative rarity of h.s. in populations 
of tropical origin. The mutation causing h.s. may 
be less deleterious in a temperate environment, 


RECOVERY FROM CHEMICALLY INDUCED HEMATO- 
DEPRESSION. H.R.Bierman & G.J.Marshall+ 
Institute for Cancer and Blood Research, 
Beverly Hills, Calif. 

The advances in chemotherapy have been 
accompanied by an increased incidence of 
hematodepressive states. The effective- 
ness of countermeasures depends on early 
recognition of the depressive phenomena, 
regenerative capacity of the marrow and 
prompt therapy. The hematopoietic system 
of 100 patients was studied during and 
following the administration of HN»; 
Chlorambucil: Cyclophosphamide; toy Loxaill 
Dimethylmyleran; Disulphonylmyleran; 
Vincaleucoblastine; Streptonigrin and 
Epoxypropidine. The degree of depression 
ranged from a nadir of 2000 to 200 WBC/ 
cumm; hematocrit, 30 to 10%; and platelet 
levels from 50,000 to 1000/cumm. Marrows 
obtained at the nadir showed hypoplasia 
to complete aplasia. Pyknosis and flat- 
tened endothelial lining cells of the 
marrow sinusoids were the earliest indi- 
cation of chemical hematodepression and 
can be used as a predictor of leukopenia. 
Recovery to stable pretreatment levels 
was noted within 8-40 days in the major- 
ity of patients. A few patients showed 
continued hypoplasia with ultimate fatal 
termination. With increasing information 
on drug action marrow protective measures 
can be instituted prior to depression in 
order that maximum therapy can be pro- 
vided with minimal blood and marrow de- 
pression. 


nanetbnminnitetrnriaiwiteoehRmemeeewn ey acw ae ae ee! a2 et a lO 





ssion 
iBC/ 
itelet 
‘rows 
isia 
at- 


WESTERN SOCIETY FOR CLINICAL RESEARCH 


PREFERENTIAL UPTAKE OF TRIIODOTHYRONINE BY 
IMMATURE ERYTHROCYTES. E.R. Borun. Dept. of 
Medicine, UCLA School of Medicine, Los Angeles. 
The fact that reticulocytes incorporate vari- 
ous amino acids mich more readily than mature 
RBC suggested that these young cells might also 
take up more triiodothyronine (T3), a substance 
which may significantly influence their metabo- 
lism. Blood specimens drawn before and after 
serial bleeding of 13 rabbits were centrifuged, 
and samples of young and old cells obtained from 
the top and bottom layers of RBC, respectively, 
were incubated with plasma containing 1131 
labelled T3. The top cells of the final speci- 
mens contain an average of 44% reticulocytes. 
The ratio of radioactivity per unit volume be- 
tween top and bottom cells was 1.01 + .02 (S.E.) 
jn the initial specimens and 1.46 * .10 in the 
final specimens. The ratio in the final speci- 
mens was further increased to 2.08 by separating 
and centrifuging the cells a second time prior to 
incubation with T3. The ratio of radioactivity 
per unit hemoglobin between top and bottom cells 
was 1.06 * .03 in the initial specimens and 
2,00 + .20 in the final specimens (increased to 
2.74 by a second separation prior to incubation 
with T3). Determination of cell water and MCH 
in top and bottom layers of final specimens indi- 
cate that ratios expressed per unit volume are 
5-10% greater than those per unit cell water and 
ratios expressed per unit hemoglobin are similar 
to those per unit cell. This study clearly 
demonstrates greater uptake of T3 by immature 
erythrocytes. 


RED CELL AND BLOOD VOLUME IN RELATION TO HEIGHT 

AND WEIGHT IN 101 HEALTHY WOMEN. E. Brown, J. 

r, dr., J. Le s, Jr.,* R. Wennesland,* 

. Yamau' * ° ey.* ts. oO dicine 
and Statistics, and Cardiovascular Research Insti- 
tute, U.of California, San Francisco and Berkeley. 

Red cell and blood volumes (Vrbc and Vwb) were 
measured with Cr5l-tagged cells and hematocrit in 

10l active, healthy women aged 16 to 77. Average 
hematocrit was 40.7% (range, 37.0-45.1). Heights 
(EH) and weights (W) Sf 65 women were within the 
ranges covered by 201 men previously studied by 
us. In these 65, observed as compared to predict- 
ed volumes (calculated from regression equations 
relating volumes to H and W) averaged -224 ml. 
cells, +83 ml. plasma and -141 ml. blood (standard 
errors 23, 29 and 44 ml. for cells, plasma and 
blood, respectively). The average difference be- 
tween observed and predicted Vrbc could be reduced 
to -55 ml. by substracting 15% from observed W (to 
account for the recognized sex difference in body 
fat content) before substituting in the male pre- 
diction equations. This result is consistent with 
the hypothesis that lean body mass is a major 
determinant of Vrobc. The 4 heaviest subjects were 
23-58% overweight by actuarial standards and were 
not used in calculating prediction equations. The 
following describe the findings in 97 women other- 
wise unselected (W = 45-73 Kg.; H = 144-179 cm.); 
Wrbe (L) = 0.0075 H + 0.0143 W - 0.603 (S.D. = 
0.134); Vwb (L) = 0.0165 H + 0.0385 W - 1.369 
(S.D, = 0.308). A linear rather than curvilinear 
Tegression adequately fitted the data up to W = 
13 Kg. The linear equations over-predicted Vwb 
in all 4, and Vrbc in 3 of 4 of the heaviest sub- 
Jects (81, 84, 87, 94 Kg.). 


PREFERENTIAL INCORPORATION OF Cr31 IN IMMATURE 
ERYTHROCYTES. E.R. Borun. Dept. of Medicine. 
UCLA School of Medicine, Los Angeles. 

The separation of RBC populations with dif- 
ferent mean ages by centrifugation provides a 
direct method for investigating differences in 
Cr5l1 uptake as a function of cell age. Blood 
specimens obtained from 10 rabbits before and 
after repeated bleeding were incubated for 1 
hour with Cr5l sodium chromate and the top, mid- 
dle, and bottom layers of RBC were separated 
after centrifugation. The ratio of Cro] activity 
between the top and bottom layers was 1.00 = .01 
(S.E.) per unit Hgb in the initial specimens 
and 2.14 + .10 in the final specimens. The final 
specimens contain an average of 44% reticulocytes 
in the top layer and 0.8% in the bottom layer. 
Determination of MCH in top and bottom layers 
indicate that results expressed per unit Hgb 
are equivalent to results per unit cell. The 
study clearly demonstrates preferential incorpo- 
ration of Cr5l into immature RBC. The signifi- 
cant difference between Crol activity in the top 
and bottom layers of final specimens was 
eliminated when the cells were separated prior 
to their incubation with the isotope, suggesting 
that preferential tagging of immature RBC in 
whole blood is due to more repid uptake of the 
Cr51 from a limited pool rather than an increase 
in total binding capacity. 


THE USE OF CHELATES IN THE TREATMENT OF IRON 
OVERLOAD, Frans J, Cleton,* Ward D. Noyes, 
Adam Turnbull* and Clement A, Finch. Dept. of 
Medicine, U. of Washington School of Medicine, 
Seattle, Washington. 

Acute iron overload following ingestion of 
large amounts of iron results in extremely high 
levels of plasma iron and such general systemic 
effects as acidosis and shock, which are often 
fatal. In chronic iron overload plasma iron 
levels are held within the limits of transferrin 
saturation, but intracellular deposits of iron 
appear to be associated with tissue damage, The 
effect of strong iron-binding chelates (EDDHA and‘ 
DTPA) has been investigated in these forms of 
iron overload. In acute iron overload large 
amounts of colloidal iron in the plasma are im- 
mediately bound to the chelate and excreted in 
the urine, whereas transferrin iron is unaffected. 
In 12 balance studies in patients with various 
forms of chronic iron overload, appreciable 
amounts of tissue iron up to 100 mg. were ex- 
creted following a single injection of chelate. 
Isotope measurements of iron kinetics in these 
patients indicate that an increased exchange of 
iron between tissue and marrow has little influ- 
ence on the mobilization of iron by the chelate. 
The most accessible form of iron to the chelate 
in these studies appears to be the surplus re- 
ticulo-endothelial storage iron, The potential 
use of these chelates in acute iron poisoning 
and chronic iron overload will be discussed on 
the basis of these observations. 
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IN VIVO AGING OF NORMAL ERYTHRCCYTES AND OXYGEN 
TRANSPORT. M * Ko ’ 
Demetrios 4. Rigas and Donald M, Pitcairn. Dept. 
of Medicine and Div. of Experimental Medicine, 
U. of Oregon Medical School, Portland, Oregon. 
Comparisons of HbdO2 per cent saturation 
(%sat.) of old and young normal human RBC were 
made jn vitro at a single 02 tension. Ultra- 
centrifugation at 4°C. separated heavier old RBC 
from lighter young RBC. Free Hb was removed by 
repeated washing with plasma. Ten studies com- 
pared old and young intact RBC; 4 studies com- 
pared their hemolysetes, clarified and dialyzed 
against deionized water. The samples were separ- 
ately equilibrated at 37°C. in a tonometer system 
with a gas mixture of Po2=30 mm. Hg and Pco2=42 
mm. Hg. Another equilibration was done at P0Q2= 
147 mm. Hg and Pco2=42 mm. Hg for 02 capacity.’ 
Oxygen and C02 contents were determined by the 
Van Slyke manometric method. Oxygen contents 
were expressed as Hb02 sat. Corrections were 
made for acids produced by glycolysis. Old RBC 
had a significantly (p<€0.05) greater Hb02 fsat. 
than young RBC both in intact cells (mean differ- 
ence=4.35 fsat.) and in clarified dialyzed hemo- 
lysates (mean difference=4.71 %sat.). In a pre- 
liminary study, major HbA isolated by starch 
grain electrophoresis from old RBC had a greater 
HbO2 sat. than that from young RBC. It is con- 
cluded that the HbO2 dissociation curve changes 
with aging of the normal human Kk3C. Hemolysis, 
dialysis and clarification isolated RsC macro- 
molecules (principally Hb) in which the age 
dependent differences of HbO2 %sat. persisted. 
The observed alteration of function suggests that 
the protein, Hb, undergoes a molecular alteration 
with aging of normal human RBC. 


ELECTROPHORETIC SEPARATION OF FOUR ERYTHROCYTE 
PROTEINS FROM HEMOGLOBINS. A. Haut, G. R. 
Tudhope,* G. E. Cartwright and M. M. Wintrobe. 
Dept. of Medicine, University of Utah, Salt Lake 
City, Utah. 

About 5% of the protein in hemolysates pre- 
pared from human erythrocytes is not hemoglobin. 
Separation of these non-hemoglobin proteins (NHP) 
was undertaken to compare the pattern of normal 
red cells with patterns from abnormal red cells. 
Four proteins, in addition to the hemoglobins Aj 
and A? (Kunkel) have been separated by means of 
zone electrophoresis on starch-gel. A tris- 
citrate buffer of pH 9.5 was employed. The 
anodal migration of the NHP zones relative to 
hemoglobin Aj in 164 trials and 50 subjects, was 
as follows: hemoglobin A, 1.00; hemoglobin A? 
(mean + S.D.) 0.82 + 0.018; NHP Zone I 0.69 + 
0.016; NHP Zone II 0.57 + 0.040; NHP Zone III 
0.47 + 0.029; NHP Zone IV 0.29 + 0.032. A posi- 
tive benzidine reaction was obtained with Aj, A2 
and Zone II. Only Zone II liberated bubbles from 
dilute hydrogen peroxide and it presumably con- 
tains catalase. Zone I, which is probably the 
same as protein "X" described by Derrien, cor- 
responded to the major constituent of refined 
preparations rich in human erythrocyte carbonic 
anhydrase. The identity of Zones III and IV is 
unknown. Compared to blood from adults, samples 
of umbilical cord blood revealed reduced staining 
of Zones I and III and increased staining of II 
and IV; A2 was confirmed to be reduced. Zone I 
was increased in thalassemia minor. Normal 
patterns were found in hereditary spherocytosis 
and polycythemia vera. 
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A STUDY OF IRON EXCRETION FOLLOWING Ca DTPA sD- 
MINISTRATION. William G, Figueroa and Stewart G 
Tuttle. Dept. of Medicine, Univ. of Calif., los 
Angeles and V. A. Center, Los Angeles, Calif. 

The new chelate Ca DIPA was administered oral- 
ly and intravenously in a dosage varying from 1 
to 6 Gm. daily to 4 patients with hemochromatosis 
(1 following phlebotomy), 1 patient with trans- 
fusion hemosiderosis, and 2 controls with cir- 
rhosis of liver. Our results indicate that uri- 
nary iron excretion in patients with iron storage 
is markedly increased after intravenous adminis- 
tration and appears to be related to the amount of 
chelate administered, In 1 patient with hemo- 
chromatosis the intravenous administration of 4 
and 6 Gm. of Ca DTPA resulted in 35 and 70 mg. ex 
creted in the urine in 24 hrs. The patient with 
transfusion hemosiderosis excreted in the urine ip 
24 hrs. 9, 22, 30, and 40 mg. with 1, 2, 3, and 
Gm. of Ca DIPA. Two controls and the hemochromat- 
otic patient following phlebotomy did not excrete 
over 3.5 mg. of iron with 3 Gn. of Ca DIPA, In2 
instances the amount of iron chelated and excreted 
in the urine exceeded the 24 hr. turnover rate of 
plasma iron as calculated with Fe°?, The oral ad- 
ministration of the drug in a dosage of 4 to 6 (a, 
increased the urinary iron excretion to 6-10 mg,/ 
24 hrs. in 2 hemochromatotic patients, Our work 
confirms and extends the studies of Fahey et al, 
(Clin. Res., 8:52, 1960) of significant increase 
of urinary iron excretion in iron storage disease 
following the intravenous administration of the 
drug. No undesirable side effects were detected, 
The practicality of the use of Ca DTPA to detect 
abnormal amounts of iron in the body is being 
investigated, 


PROTEOLYTICALLY ACTIVE TRYPSIN-ALPHA-2 GLOBULIN 


COMPLEX. B.J. Haverback, S.K, Wirtschafter and 
B. Dyce (intr. by Samuel Rapaport). U.S.C. School 
of Medicine, Los Angeles, Calif. 


The purpose of this study is to (1) describe 
the presence of an“-2 globulin fraction in human 
serum which combines with trypsin to form a conm- 
plex which is an active proteclytic enzyme with 
properties different from trypsin (2) characterize 
the changes in the serum%-2 globulin trypsin 
binding protein and in the serum <-1 and <-2 globd- 
ulin trypsin inhibitors in acute pancreatitis, 
Electrophoresis of a mixture of trypsin and serum 
separates a protein with proteolytic activity 
which migrates with the <-2 globulin fraction. 
This was an unexpected phenomenon as the serum to 
which trypsin was added contained sufficient a- 
ounts of trypsin inhibitors to completely neutral- 
ize many times the amount of trypsin added. Also 
when crystalline trypsin is electrophoresed, it 
migrates in a direction opposite to the %-2 glob- 
ulin. In human serum there are 2 protein frac- 
tions which are potent inhibitors to trypsin. Ap- 
proximately 90% of the trypsin inhibitory pro- 
teins in serum migrate with the <-1 globulin frac- 
tion and 10% with the <-2 globulin fraction. Puri: 
fied serum <-1 and <-2 globulin trypsin inhibitors 
isolated by elution from diethylamino-ethyl cell 
lose columns did not inhibit the trypsin <-2 glob: 
ulin complex. This mechanism allows a proteolytic 
enzyme to be active in serum despite the presence 
of large amounts of potent serum inhibitor. In 
acute pancreatitis the <-1 globulin trypsin inbib’ 
itor increases whereas the -2 globulin trypsin 
inhibitor and the <-2 globulin trypsin binding 
protein virtually disappear. These changes are 
valuable in the diagnosis of acute pancreatitis. 
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A POSSIBLE COMPENSATORY MECHANISM FOR CONTROLLING 
CLOTTING INHIBITORS. Henry H. Henstell and Miriam 
Kligerman*. Cedars of Lebanon Hosp. and Dept. of 
Med., U.S.C. School of Medicine, Los Angeles, Cal. 

Two patients with rheumatoid arthritis were 
found to have inhibitors of thromboplastin gener- 
ation. In addition, euglobulins were present which 
appeared to combine with the inhibitors. Both of 
these patients had defective thromboplastin gen- 
eration. Removal of the euglobulin further re- 
duced the thromboplastin generation. Results of 
the laboratory studies suggested that an inhibi- 
tor of Intermediate Product One was present which 
was in combination with the euglobin. It is pos- 
tulated that the body may respond to the presence 
of a clotting inhibitor by producing a factor 
capable of neutralizing the inhibitor, thereby 
releasing the clotting factors back to the clot- 
ting mechanism. 


TROW METABOLISM IN EXPERIMENTAL PORPHYRIA. Fredrik 
I. Lottsfeldt* and Robert F. Labbe. Dept. of Pedi- 
atrics, Univ. of Washington, Seattle. 

A study of Fe metabolism in experimental porphy- 
ria was suggested by the intimate relationship be- 
tween iron and porphyrins which have a major bio- 
chemical role as the Fe-protoporphyrin chelate, 
heme. Rats were made porphyric by injecting al- 
lylisopropylacetamide. Fe kinetic studies on these 
rats showed the t)/2 of Fed9 in serum to be 158 
mins. as compared to 94 mins. for controls. Serm 
Fe concentrations were doubled in porphyric rats. 
Converting the data to total serum Fe turnover per 
rat per day gives 83g for porphyrics, Shug for 
controls. The observations are qualitatively simi- 
lar to those made by Bothwell (unpubl.) on porphy- 
ric patients. Fe9 uptake by marrow was decreased 
in porphyric rats by 20#-70% during periods to 16 
hrs. RBC uptake of Fe29 was also decreased in por- 
phyric rats. The livers of these rats took up 47% 
of injected Fe?9 in 8 hrs. as compared to 20% for 
controls. Fe59 incorporated into liver heme was 
also increased in the porphyric rats, even when the 
data were corrected for the greater Fe content of 
the liver. This was taken as evidence for increas- 
ed liver heme synthesis rather than inhibited syn- 
thesis as is often suggested to explain the higher 
levels of liver po s in porphyria. Other 
isotope data from C+-acetate, succinate and gly- 
cine all supported the hypothesis of increased 
liver hene synthesis in porphyria. TInosine admin- 
istration with the drug resulted in nearly normal 
liver porphyrins. This effect may result from the 
action of inosine in releasing Fe from ferritin, 
making it available for heme synthesis and in turn 
Preventing the accumulation of porphyrins. 


SOME BIOCHEMICAL EFFECTS OF DIRECT 
AND DISTANT X-IRRADIATION ON RADIO- 
SENSITIVE TISSUES. N. B. Kurnick. L.B. 
Veterans Administration Hospital and the Dept. 
of Medicine, University of California Medical 
Center, Los Angeles, California. 

The effects on the DNA content (cellularity), 
acid DNase activity, and weight of spleen, 
thymus, and bone marrow, of total body x-irrad- 
iation, x-irradiation of the target organ alone, 
and x-irradiation of sites other than the target 
organ were compared. As muchas 4,000 r 
directed to the spleen produced very much less 
effect than did irradiation of the rest of the body 
with 800 r with the spleen shielded. Total body 
irradiation produced maximal effect. Bone 
marrow responds similarly, while the thymus is 
more sensitive to direct irradiation, but also 
shows reaction to the stimulus of irradiation of 
other tissues. 


The nature of the indirect effect is under 
investigation. Whereas steroids produce same 
of the changes induced by x-irradiation, the 
adrenalectomized mouse reacts in the same 
manner as the intact mouse. There is suggestive 
evidence that the radiosensitivity of organs 
included in the irradiated field is more signifi- 
cant than the volume of tissue irradiated. This 
suggests that the break-down products of injured 
cells may be responsible for the indirect effects. 


SYSTEMIC OXYGEN TRANSPORT IN INDUCED NORMOVOLEMIC 
ANEMIA AND POLYCYTHEMIA. John F. Murray, Philip 
Gold* and 8. Lamar Johnson, Jr.* Dept. of 
Medicine, UCLA Medical Center, Los Angeles. 

Systemic cxygen transport (SO2T ml 02/min) re- 
presents the amount of oxygen carried in the ar- 
terial circulation to the eee tissues per minute. 
It is calculated by multiplying cardiac output 
(CO mi/min) by arterial oxygen content (a02 ml 
02/ml). Following control measurements normovo- 
lemic anemia (5 dogs} or polycythemia (5 dogs) 
was induced by bleeding and simultaneously infus- 
ing dextran or packed erythrocytes in intact ani- 
mals. Determinations of CO, a02, arterial oxygen 
Saturation (02 sat.) and S02T followed each of | 
two successive hematocrit (Hct.) changes. CO was 
inversely related to Hct. (r=-0.72, p<0.01) over 
the range studied (Hct.13-74 mm). Arterial 02 sat. 
was inversely related to CO (r=-0.68, p<0.01), 
indicating that transit time through the pulmon- 
ary capillaries affects final hemoglobin satura- 
tion. S02T fell in both anemic (mean 49%) and 
polycythemic (mean 54%) animals. Plotting SO2T 
against Hct. resulted in an inverted 'U"' shaped 
curve with its peak in the normal Hct, range. 
All anemic dogs showed consistent falis in SO02T 
from control values, whereas 2 polycythemic ani- 
mals showed an initial rise and a final fall in 
SOT. 

zit is concluded that the increase in CO in 
anemia does not fully compensate for the reduced 
02 content of the arterial blood. In polycythe- 
mia the fall in CO is proportionately greater 
than the rise in 02 content. Therefore, optimum 
$02T occurs at normal Hct. levels; deviation 
above or below this range results in the delivery 
of less 02 to all tissues. 
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HEMOPHILIA INDUCTION BY INTRAVENOUS POLYBRENE. 


Warhart Aa Paxkinis Dal. haka-And- riA- oe A Mary R. Rolfs 
intr. by $.P. Masouredis). Irwin Memorial Blood 


Bank of the San Francisco Medical Society, San 
Francisco. 

We have previously reported that the heparin 
antagonists, protamine and polybrene, produce a 
plasma coagulation defect which persists long 
after these drugs can be detected in the circu- 
lating blood. The present study explores the 
nature of this defect. 

Polybrene in doses of 1 to 5 ma./Kg. was 
rapidly injected intravenously into monorel dogs. 
Blood samples were obtained at intervals up to 
an hour and assayed for blood coagulation 
activity. 

The results demonstrated that the abnormal 
clotting tests previously found were due to a 
vlasma factor deficiency rather than the anti- 
coagulant effect of polybrene. The defect was 
in the first stage of coagulation, and factors 
remaining in the serum were not involved. 
Thromboplastin generation tests, Factor V assays, 
and antihemophilic alobulin (Factor VIII) assays 
demonstrated that the abnormality induced was a 
striking and prolonged deficiency of Factor VIII. 

Correlation of these results with studies on 
human patients receiving polybrene following 
open heart surgery indicates that the use of 
excessive amounts of heparin antagonists can 
cause temporary hemophilia and may be one cause 
of abnormal bleeding following extracorporeal 
circulation. 


IN VIVO CULTIVATION OF LEUKOCYTES IN DIFFUSION 
CHAMBERS. II. REQUIREMENT OF ASCORBIC ACID FOR 
DIFFERENTIATION OF MONONUCLEAR LEUKOCYTES TO FI- 
BROBLASTS. Nicholas L. Petrakis and Mary Davis*. 
Depts. of Prev. Med. & Med., & Cancer Res. Inst., 
Univ. of Calif. Sch. of Med., San Francisco, Cal. 
This study was made to evaluate the influence 
of ascorbic acid on the differentiation of mono- 
nuclear leukocytes to fibroblasts. Prior work 
showed that some mononuclear leukecytes in adult 
blood were able to differentiate to histiocytes 
and collagen-producing fibroblasts when cultured 
in millipore diffusion chambers in vivo. Guinea 
pigs were made vitamin-C deficient by dietary re- 
striction for 3 weeks. Diffusion chambers con- 
taining depleted leukocytes from C-deficient pigs 
and normal leukocytes were placed subcutaneously 
in C-deficient pigs. The chambers served as in 
vivo culture vessels in C-deficient hosts, and 
permitted evaluation of leukocyte ascorbic acid 
in cell differentiation. The chambers were re- 
moved at intervals and the pattern of morphologic 
differentiation was studied. It was found that 
leukocytes deficient in vitamin-C did not differ- 
entiate to fibroblasts in a normal manner, but de- 
veloped into abnormal cellular forms characterize 
by marked nuclear enlargement, fine chromatin, ab- 
normal mitoses, and giant cells, suggestive of 
neoplasia. Treatment of host pigs with vitamin-C 
resulted in the replacement of the abnormal cells 
with normal fibroblasts. These findings indicate 
that ascorbic acid plays an important role in the 
differentiation of mononuclear leukocytes of blood 
to fibroblasts when cultured in vivo. . 
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COAGULATION FACTORS IN VARIOUS PLASMA PROTEIN 
DISORDERS AS STUDIED WITH CONTINUOUS FLOW CUR- 
TAIN ELECTROPHORESIS, Seymour Perry, Dept. of Med, 
U. of Calif, Med. Center, Los Angeles, Calif. 

As a means of studying the effect of the ab- 
normal serum protein patterns on coagulation fact. 
ors, plasmas from patients with a variety of dis. 
orders were subjected to continuous flow curtain 
electrophoresis, Plasmas from 18 normal individ. 
uals and 19 patients were subjected to fraction- 
ation in the electrophoresis cell at a voltage of 
900 and at a curtain temperature of 6°C, There 
were 40 runs on the plasmas from the 18 normals, 
The sera from patients with multiple myeloma, mac. 
roglobulinemia, lupus erythematosus, tronchiecta- 
sis with hyperglobulinemia and reticuloendothelio. 
sis with macroglotulinemia were studied, Semi- 
quantitative studies for 14 clotting factors were 
performed on the 32 fractions obteined in each 
run and related to the protein pattern on the 
curtain, Electrophoresis of the abnormal plasmas 
revealed some marked shifts of the clotting activ. 
ities in several instances as compared to the 
normals, The variations were not consistent 
from patient to patient in either the clotting 
activity affected or the degree of shift in rela- 
tion to the protein pattern, In some patients, 
the activities shifted were toward the gamma 
globulin area while in others, they were toward 
the albumin region, Alterations were independent 
of any clinical manifestations of a coagulation 
disorder, Under the conditions of this study ani 
at this stage, no definite conclusions can be 
reached regarding the reasons for these differ- 
ences or their significance in the clotting 
mechanism, 


THE NATURE OF ERYTHROCYTE ANTIBODY AND ANTIGLOB- 
ULIN SERA REACTIONS. Bernard Pirofsky and 

dore Imel.* University of Oregon Medical School, 
Portiand, Oregon. 

Studies to delineate the nature of erythrocyte 
antibody reactions with erythrocytes, and anti- 
globulin (Coombs) sera reactions with erythrocyte 
antibody were carried out using I!31 specimens. 
These investigations indicated: 1) The erythro- 
cyte uptake of gamma globulin fractionated from 
normal and anti-D-containing human sera was the 
same. 2) The erythrocyte uptake of gamma globulin 
fractionated from anti-D-containing human sera 
was the same with D(*) and D(-) erythrocytes. 

3) The erythrocyte uptake of antiglobulin sera 
was the same regardless of whether: a) Erythro- 
cytes had been reacted with normal sera or 
unreacted. b) D(*+) or D(-) erythrocytes were 
reacted with anti-D-containing gamma globulin. 
4) Although the same number of gamma globulin 
molecules were on D(*+) and D(-) erythrocytes 
after reaction with normal or anti-D-containing 
gamma globulin, and the same number of molecules 
of antiglobulin sera reacted with these coated 
cells, agglutination occurred only in D(*) cells 
reacted with anti-D-containing gamma globulin. 

The concept of univalent and bivalent erythro 
cyte antibodies will be discussed. The function 
of Coombs sera as a nonspecific antisera against 
human globulin will be reviewed. These two class- 
ical theories will be interpreted in light of the 
experimental results obtained. 
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FERROKINETICS OF REFRACTORY ANEMIA. Myron Polly- 
cove and John H. Lawrence (intro. by Paul M. 
Aggeler ). Donner Lab., Univ. of Calif., Berkeley. 

This work investigates the pathogenesis of 
anemias lacking reticulocytosis and unresponsive 
to known hematinics. Erythropoiesis and red cell 
survival were measured in 74 such patients with a 
tracer Feo? technique previously described. Math- 
ematical analysis of plasma, red cell, and organ 
radioactivity permits quantitation of red cell 
production and destruction, plasma iron deposi- 
tion in stores, localization of sites of red cell 
production and destruction, and distinct differ- 
entiation between in situ marrow hemolysis and 
hemolysis after entry into circulation. Patients 
were classified according to erythron prolifera- 
tion and distribution: (1) Patients with erythroid 
hypoplasia had decreased erythropoiesis (E), 
markedly increased storage iron deposition (SID) 
and moderately shortened mean erythron life span 
(MELS). (2) Patients with erythroid dysplasia or 
normoplasia had slightly increased E, moderately 
increased SID, and rather short MELS. (3) Pa- 
tients with erythroid hyperplasia had markedly in- 
creased E with in situ marrow hemolysis and deliv- 
ery of relatively few viable erythrocytes into the 
circulation. MELS was markedly reduced. Survival 
times obtained by measurement of circulating 
DFP32-RBC were erroneously long since circulating 
RBC are preselected for relatively long survival. 
SID is normal or minivally increased. In this 
study, a wide spectrum of pathologic function was 
quantitatively differentiated and correlated with 
erythron proliferation and distribution. 


ENDOTOXIN INDUCED ALTERATIONS IN GRANULOCYTE 
KINETICS. $.0. Raab,* O.P. Haab,* J.W. Athens, 
H. Ashenbrucker* and G.E. Cartwright. Dept. of 
Medicine, U. of Utah, Salt Lake City, Utah. 

The administration of bacterial endotoxin to 
man is followed in 1-2 hrs. by a mild transient 
leukopenia and several hours later by a distinct 
leukocytosis. Alterations in granulocyte kinetics 
induced by endotoxin have been studied in 3 nor- 
mal subjects by labeling granulocytes in vitro 
with diisopropy1fluorophosphate32 and studying 
the disappearance rate of the labeled granulo- 
cytes from the circulation. 1.5 hrs. after admin- 
istration of 0.1 y endotoxin there was no change 
in the granulovyte specific activity. Soon there- 
after a precipitous decrease in specific activity 
occurred simultaneously with an increase in the 
number of circulating granulocytes. In 6 addi- 
tional subjects the total blood granulocyte pool 
(TBGP), circulating granulocyte pool (CGP) and 
marginal granulocyte pool (MGP) were determined 
before endotoxin injection and 1.5 and 5 hrs. 
after endotoxin. In 2 of the 6 subjects leuko- 
penia was observed. The results were as follows 
(Wo. of cells x 10 7/Kg. of body weight): 

CGP MGP  TBGP 
Control 29 34 63 
1.5 hours (with leukopenia) 20 49 69 
1.5 hours (without leukopenia) 36 72 108 
5 hours 64 70 134 
It is suggested that endotoxin produces leukocyto- 
sis by causing an influx of granulocytes from the 
marrow storage pool into the MGP, In those sub- 
jects with an initial leukopenia there was also a 
transient shift of granulocytes from the CGP into 
the MGP. Five hours after endotoxin administra- 
tion there was an increase in both MGP and CGP. 


EFFECT OF INFLAMMATION ON IRON REUTILIZATION FROM 
Fe59 LABELLED NON-VIABLE RED CELIS. M.R. Quastel, 
B. Dieter, (intr. by J.E. Ross.) Department of 
Biophysics and Nuclear Medicine, School of 
Medicine, University of California, Los Angeles. 
Studies of the influence of inflammation on the 
reutilization of iron released from non-viable 
erythrocytes have been continued using rats as ex~ 
perimental subjects. Non-viable Fe59 labelled ery- 
throcytes containing less than 0.2 mg Fe/Kg of rat 
were transfused into rats in which sterile tur- 
pentine abscesses had been induced a day previous- 
ly by an intramuscular injection of turpentine. 
A study of the distribution of radioiron during 
the 24 hours following transfusion demonstrated 
that there was, in the abscessed rats, a decreased 
incorporation of radioiron into new red cells. 
These experiments have further demonstrated a sig- 
nificantly increased retention of radioiron by 
the spleens and livers but not the marrow of the 
abscessed animals, as compared with the amount of 
radioiron retained by the livers and spleens and 
marrow of the normal rats. The radioiron content 
of the plasma in both normal and abscessed ani- 
mals rose to a maximum by the second hour, fell 
to insignificant levels by the fifth hour follow- 
ing transfusion, and was significantly lower in 
the abscessed rats compared to the normal rats 
during the first five hours. This data supports 
the hypothesis that during inflammation, iron re- 
leased from transfused non-viable erythrocytes, 
is retained in the spleen and liver so that sub- 
sequent transport of the released iron to the 
marrow is, in consequence, reduced, These experi= 
ments confirm and extend the observations of 
= ame Miller, Emerson and Ross, Blood ]2, 972 
957. 


COAGULATION PROPERTIES OF NORMAL AND DISEASED 
HUMAN PANCREATIC TISSUES. Emmett B. Reilly* and 
Joseph Re Goodman. Dept. of Pathology and Bio- 
chemistry, U. of California, School of Medicine, 
and Veteran's Administration Hospital, Long Beach, 
California. 

Coagulation properties of weighed aliquots of 
organs extracted in saline in the Waring blender 
were estimated. Tissues were originally categor- 
ized by using this extract in place of brain 
thromboplastin in a Quick time system. Tissues 
from 66 autopsies were assayed. Extracts of the 
normal pancreases of 47 adults caused striking 
prolongation of this system. Similar extrects of 
the pancreases of 5 infants under 10 days of life, 
caused the system to clot in a time similar to 
the blank control. Extracts of those pancreatic 
tissues containing carcinoma behaved as a potent 
thromboplastin. Although the extract does not 
interfere with tissue thromboplastin it does 
inhibit blood thromboplastin generation. By means 
of centrifugal separation of the crude extract, 
the coagulation inhibitor properties were con- 
centrated in a particulate fraction with a density 
less than saline. 

The same tissue extracts were also surveyed for 
trypsin (X-ray clearing technique), for lipase 
(a turbidimetric technique) end for amylase 
(Somogyi method). The extracts of normal pancreas 
showing inhibitor activity showed potent lipase, 
trypsin and anylase activity. There was no re- 
lation between level of enzyme activity and a- 
bility to prolong the Quick time system. 
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HEMOSIDERIN FORMATION IN RABBIT LIVER, 
Arne Shoden* and Phillip Sturgeon, 
Childrens Hospital, Los Angeles, Cali:. 

In a study on the formation of hemosid- 
erin in relation to ferritin, we found 
that iron dextran injected I.V. remains 
essentially in the serum until incorpor- 
ated to a great extent into parenchymal 
cell territin, With increasing liver fer- 
ritin concentration, formation of intracy- 
toplasmic vacuoles or spaces are seen, 
which give a homogenous faint Prussian 
blue color. When a certain ferritin a 
is reached, dense dark blue staining gran 
ules appear in the vacuoles, By prelimin- 
ary water extraction of 1-2mm, cubes of 
such livers, the light blue material can 
be removed. The quantity of iron extract- 
ed corresponds closely to the ferritin 
content of the liver. The dark blue gran- 
ules remain unaltered. Parallel experi- 
ments using sachrtd. iron give similar re- 
sults, except that the iron clears rapidly 
from the serum and is deposited largely in 
the kuppfer cells. With time, these iron 
deposits gradually decrease and parenchy- 
mal cell ferritin increases, followed by 
vacuole formation and then the insoluble 
granules. Such granules were isolated and 
examined by electron microscopy; ferritin 
was not identified. It is concluded 1) 
that hemosiderin and ferritin are physi- 
cally and biochemically different; 2) he- 
mosiderin is formed by degradation of the 
apoferritin matrix with aggregation of the 
Fe(OH), hexads;3) that this process starts 
ata chitical concentration of ferritin, 


INFECTIOUS 


SIDE-CHAIN STEREOISOMERISM AND ANTI-STAPHYLOCOCCAL 
POTENCY OF PENICILLINS. Paul D, Hoeprich, Dept. 

of Medicine, U. of Utah College of Medicine, 

Salt Lake City, Utah. 

Steric configuration in the 6-aminopenicillanic 
acid(6-APA) nucleus of penicillins is known to be 
critically important to anti-bacterial activity. 
High yield fermentive production of 6-APA has made 
terminal penicillin synthesis commercially practi- 
cal, Evaluation of the anti-bacterial significance 
of side-chain optical activity became important 
with the marketing of the quasi-synthetic a-phen- 
oxyethylpenicillin(B). The stereoisomers of B, 
according to meager data, were ranked in descend- 
ing order of anti-staphylococcal activity: DL-> 
L->D-; both DL- and L- forms were allegedly more 
active than phenoxymethylpenicillin(V). Amino- 
carboxybutylpenicillin(N) is a natural penicillin 
of interest because of side-chain optical activity 
(Ded-aminoadipic acid moiety). 

The anti-staphylococcal potency of De, L- and 
DL- forms of penicillin B was compared with peni- 
cillins G(benzyl), V and N on the basis of effect 
on 200 recent clinical isolates of tellurite posi- 
tive staphylococci, All penicillins were tested 
simultaneously by a tube dilution-broth method. 

There were significant differences in potency. 
The sequence of effectiveness was: 

(V = L-B = DL-B) >G > D-B>N 
Both DL-B and L-B were definitely superior to D-B. 
Racemic B was not augumented in potency as com- 
pared with the pure diastereoisomers of B. As- 
sertion of the importance of side-chain optical 
configuration has bearing on the designing of new 
penicillins for terminal synthesis, Penicillin B 
was not more potent in any of its optical forms 
than penicillin V. 


RESEARCH 


FRACTICNATION AND CHARACTERIZATION OF A NON-LIPID 


INHIBITOR CF FIBRINOLYSIN. F, B. Taylor, Jr.*, 
A . 


L, Allen* and A, Bickford, Jr. (intr, by 
M, Sokolow), Cardiovascular Researeh Institute 
and Dept. of Medicine, Univ. of California 
School of Medicine, San Francisco, California. 
The purpose of this study was to fractionate 
and characterize the fibrinolysin inhibitor 
found in the plasma of normal subjects, with 
particular attention to the association of 
inhibition with plasma lipids. Fractionation of 
plasma into low, high and very high density 
lipoprotein and into high density protein 
fractions was accomplished by means of ultra- 
centrifugation (method of Havel et 21, J. Clin. 
Inves. 34: 1345, 1955). Following dialysis 
against distilled water, the fractions were 
assayed for inhibition of purified fibrinolysin 
using a casein assay method (J. Exper. Med. 
108: 53, 1958). The nature of this inhibitor 
was then investigated by classical enzymologic 
techniques utilizing the casein substrate. 
The inhibitor was found in the lipoprotein-free 
high density protein fraction of the plasma of 
8 normal subjects and in lyophilized pooled 
Plasma. The inhibitor was stablo between 30-60° 
C., while its noncompetitive interaction with 
the enzyme operated only between 30-40° C, The 
inhibitor stability, as well as its interaction 
with the enzyme, was operative st pH 6.4-10,4, 
Exposure of the plasma ‘to ether or extraction 
with ether activated the plasma plasminogen, but 
did not affect the inhibitor. These results show 
sbet fase Hipkis Reve, oe gtanst Stn, g6s th 
is a heat-labile high density ae ein. 


DISEASE 


POTASSIUM AND LETHAL TOXICITY OF BACTERIAL 
ENDOTOXIN. Russell 8. Jones, E. Virgil Howeil* and 
James Crook*. Dept. of Pathology, Univ. of Utah Col- 
lege of Medicine, Salt Lake City, Utah. 

Some clinical manifestations of infections due to 
gram-negative bacilli may be produced in experimental 
animals with endotoxins from such microorganisms. 
The present study concerns the role of potassium and 
sodium in the lethal toxicity of a polysaccharide com- 
plex derived from Kiebsiella pneumoniae. The bacter- 
ial polysaccharide, prepared as a 0.1% solution in 
either 5% dextrose or 0.85% NaCl, was injected intra- 
venously, 0.01 to 0.2 mg/100 grams body weight, in 
young male Holtzman rats. Varying quantities of a 1 or 
10 mEq/L solution of KCI in either 5% dextrose or 
0.85% NaCi were injected intravenously. Urinary ex- 
cretion of K and Na was determined in animals receiv- 
ing non-lethal dosages of KCI plus bacterial polysac- 
charide. Plasma levels of K and Na were also deter- 
mined. The lethal toxicity of the bacterial polysaccha- 
ride complex was markedly enhanced by 5 mEq of K 
per 100 grams body weight or approximately 6% of the 
total plasma K. Concomitant NaCI solutions diminished 
the typical prostration and death 3 to 5 hours after the 
injection of the bacterial product while 5% dextrose sol- 
utions enhanced the toxicity. The increased toxicity of 
KCI persisted for 24 hours after the injection of the 
bacterial product. Altered plasma levels and urinary 
excretion of K or Na would not appear to explain the 
increased toxicity produced by the KCI solutions. The 


findings, however, are compatible with an alteration in 
cellular aerobic phosphorylation induced by the bacter- 
ial endotoxin. 
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RELATIONSHIP OF BACTEREMIA TO RXPERIMENTAL 
= MEWINCITIS. Rebert G. Petersdert. 
Gaiv. ef Wash. Med. Center, Seattle, Wash. 

In most patients with meningitis the portal of 
‘entry of microorganisms into the subarachnoid 
space is unknown. These studies were performed ta 
determine the conditions facilitating entry of 
pacteria into the subarachnoid space in dogs with 

occal bacteremia. Cisternal puncture with 
release of CSF at the height of bacteremia result- 
ed in meningitis in over 50% of animals. The nun- 
ber of animals developing infection was dependent 
on the size of the inoculum and the number of 
organisms in the circulation at the time of cis- 
ternal puncture and meningitis developed only in 
dogs with more than 1,000 bacteria per ml. in the 
blood. The inoculum necessary for infection by 


the intravenous route was at least 100 times that 
required to infect animals intrathecally. Quanti- 
tative bacterial counts of CSF, meninges and brain 
indicated that the infection spread from the CSF 
to the meninges. Development of infection was not 
related to alterations in CSF pressure, abrupt 
changes in blood-CSF dynamics produced by in- 
fusions by hypertonic solutions and sudden incre- 
ments in venous pressure, or alterations in the 
blood-CSF barrier associated with experimental 
aseptic meningitis. The data indicate that de- 
velopment of meningitis during bacteremia is a 
direct result of microtrauma to the leptomeninges. 
Clinically, however, meningitis does not follow 
lumbar puncture during bacteremia because the num- 
ber of organisms in the blood stream rarely ex- 
ceeds 100 per ml. 


METABOLISM AND ENDOCRINOLOGY 


OVARIAN POLYCYSTOSIS - ETIOLOGY, DIAGNOSIS, 
TREATMENT; FURTHER STUDIES IN TRANSVAGINAL PELVI- 
OSCOPY. A. R. Abarbanel. Fertility Institute, 
Beverly Hills, Calif. 


Ovarian polycystosis was diagnosed in 68 in- 
fertile women by transvaginal pelvioscopy. Based 
on 12 years of study of these cases, the folley- 
ing results were obtained. Ovarian polycystosis 
is the end result of two concomitant factors: 

(1) Consistent failure of the follicular apparatus 
to produce a Graafian follicle which ovulates with 
corpus luteum formation and (2) Per- 
sistent inability of the atretic process to 
eradicate all the other follicles. Consequently, 
more and more follicle cysts persist, while de- 
viant luteal activity becomes the rule. The 
principal precipitating factor is emotional 
tension which adversely affects the hypothalamic- 
adenohypophyseal axis resulting in an imbalance 
of gonadotrophins, The resulting anatomical de- 
rangement of the follicular apparatus predisposes 
to ovarian polycystosis, Pregnancy occurred after 
the following therapeutic measures: (1) Psycho- 
therapy:- 9 cases (33% of 27); (2) X-ray to 
pituitary and ovary:- 46 cases (83.4% of 55); 
(3) Surgery:- 1 case (33% of 3). Various 
combinations were utilized. Usually, psychotherapy 
was tried first, followed by X-ray and, as a last 
resort, surgery. Thus, of 68 women, 55 or 82.3% 
conceived, 


THE METABOLIC FATS OF THE LAEVO AND DEXTRO ISO- 
MERS OF THYROID HORMONES. Walter s, Dept. 
of Med., Stanford U. Sch. of Med. Palo Alto, Calif 
In order to compare the metabolic fate of the 
naturally occurring laevo isomers with the dextro 
forms of I-131 labelled thyroxine (L and D7) and 
triiodothyronine (L and DT3), these substances 
have been administered orally in tracer amounts 
to 15 euthyroid subjects, Serial serum, urine, 
and stool samples were then analyzed up to 96 hrs, 
for total radioactivity and for iodinated metabo- 
lites by radio-paper-chromatographic techniques. 
Serum studies revealed no essential differences 
in the gastro-intestinal absorption patterns of 
LT, LT3, or their dextro isomers, but did demon- 
strate deiodination of the dextro as well as the 
laevo forms of both hormones, Almost 100% of ad- 
ministered DT4 and DT3 radioactivity, in contrast 
to 30% or less of LT and LT3 activity, was excre- 


THE DETECTION OF ANTIBODIES TO BOVINE TSH IN 
ANIMALS AND PATIENTS, Edward R a* 
Boris Cats, Eli Ginsburg* and Tick Fine tert. 
of Medicine and Dept. ao Pathology, U. of So. 
Calif., Los Angeles, California, 

The bis-diazobenzidine hemagglutination method 
described by Arquilla and Stavitsky, (J.C.I. May, 
1956) has been used to detect antibodies to 
commercial bovine Thyrotropic Stimlating Hormone 
(T.S.H.). Antibodies have been detected in 
rabbits immunized with TSH and in patients with 
cancer of the thyroid that have received TSH 
preceeding radioactive iodine treatment follow- 
ing surgery. Fourteen of 32 patients have shown 
the presence of antibodies, Rabbit antiserum 
inhibited the effect of TSH on the thyroid cell 
height of hypophysectomized rats, It has been 
possible to detect as little as 0.1 microgram of 
bovine TSH in relatively pure solutions using 
hemagglutination inhibition, 


ted in the urine and stool in 96 hrs. DT4 and DT3 
were excreted unchanged in the urine to a signifi- 
cantly greater extent than the laevo forms. Approx- 
imately 10 to 20% of administered LT4 and LT3 was 
excreted unchanged in the stool in 96 hrs. and ex- 
ceeded the urinary excretion of these hormones, 
DT4+ appeared to be excreted predominantly as such 
in the stools, whereas DT3 was chiefly excreted in 
the urine. External body counting revealed that 
both the dextro and laevo isomers were signifi- 
cantly and comparably concentrated by the liver, 
These data, in addition to revealing differences 
in the metabolic disposition of laevo and dextro 
isomers of thyroid hormones, also indicate that 
DT4 and DT3 may undergo metabolic transformation 
‘in the body. The recently described metabolic ac- 
tivity of these dextro isomers shall be briefly 
discussed in the light of these findings. 
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S2RUM INSULIN-LIKE ACTIVITY IN NORMALS AND UN- 
TREATED DIAB:TICS. Paul M. Beigelman, Ro 
Tranguada* and Tlarion S. Onoprienko*. University 
of Southern California Medical School, Los Angeles, 
California. 

Patterns of fasting and post-prandial insulin- 
like activity, measured by a technique utilizing 
glucose uptake by rat epididymal adipose tissue, 
were compared in a series of non-diabetic and un- 
treated diabetic patients. The sera from non- 
diabetic subjects demonstrated low fasting insulin 
like activity, which declined in the first } hour 
following ingestion of glucose or a meal, and in- 
creased to highly sipnificant levels of activity 
in the 1-3 hour interval after feeding. Sera of 
maturity onset diabetic subjects demonstrated 
higher levels of fasting insulin-like activity 
than non-diabetics, declined to low values close- 
ly approximating those of non-diabetics, but re- 
mained at these low levels 1-2 hours post-pran- 
dial. These values were significantly lower 
(P<.01) than those of the non-diabetic sera 
collected 1 hour or more after feeding. These 
results generally tend to support the observations 
of Seltzer and Smith, utilizing glucose uptake 
by the diaphragm, who noted high fasting insulin 
levels with no post-prandial increase of circulat- 
ing insulin in maturity-onset diabetics. They 
concluded that there may be a defect in the 
"insulin reserve" mechanism of such cases. 


SOURCE OF PHOSPHATIDNE INDICED EXCESS PLASMA CHOL- 
ESTEROL. Sanford 0. Byers and ‘ieyer Friedman. 
Harold 3runn institute, Mount Zion Hospital and 
Medical Center, San Francisco, Calif. 

The sustained infusion of various phosphatides 
has been observed to elevate promptly the level 
of plasma cholesterol. Such infusions can also 
lead to diminution and disappearance of previously 
formed atherosclerotic infiltrations (Friedman, 
Byers and Rosenman: Proc. Soc. Exptl. Biol. Med. 
95:586,1957; Maurukas, Thomas and Reyes: J. Lab. 
Clin. Med. 56230,1960.) In an attempt to define 
the sources of infusion-induced excess choles- 
terol, rats were subjected to a very short period 
of phosphatide infusion (5 mimtes) while other 
rats were infused for a long period (2h hours). 
Both groups, together with their respective 
Gemtvogp-tntuped controls, were then injected 
with C+4 acetate and sacrificed 15 minutes after- 
wards. The total radioactivity in blood choles- 
terol was found to be avproximately 200 counts 
per ml. regardless of the period of infusion and 
regardless of whether dextrose or phosphatide was 
infused. Thus there is no present evidence that 
phosphatide infusion increases the rate of 
cholesterol synthesis sufficiently to account for 
the excess plasma cholesterol. Neither is this 
excess adequately accounted for by a quantitative 
deficit of cholesterol in any one organ or tissue. 
Data on tissue radioactivity will be presented so 
far as it becomes available. 
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STUDIES OF URINARY aoe EXCRETION IN CUSH- 
—— SYNDROME. E,. G, Bizlieri,* P. E. Slaton,* 
H, F. Hurd* and V, C. DiRairondo. Metabolic Unit 
and Department of Medicine, University of Califor. 
nia School of Medicine, San Francisco, California, 

Aldosterone secretion was studied in 12 patients 
with Cushing's syndrome who had no overt electro- 
lyte disturbances in serum or urine. More than 
half the cases studied had hypertension. Basal 
excretion of aldosterone estimated by the double 
isotope derivative technique was within the nor- 
wal range, 3-12 ,Gm./24 hours, while urinary 
Porter-Silber chromogens and/or 17-ketosteroids 
tended to be elevated in all instances. Response 
to sodius restriction and corticotrophin, studied 
in selected cases, revealed rises in aldosterone 
secretion. In one case with an adrenocortical 
carcinoma, corticotrophin failed to produce a 
rise in aldosterone, whereas salt restriction led 
to a significant increase. One month after remo- 
val of a functional adenoma, the remaining adre- 
nal gland showed a significant increase in aldo- 
sterone secretion after salt restriction, during 
which corticotrophin stimulation resulted in fur- 
ther increases in aldosterone without significant 
rises in Porter-Silber chromogens or 17- 
ketosteroids. 

In patients who had had steroid therapy for more 
than 9 years, similar responses to salt restric- 
tion were seen, but corticotrophin failed to 
increase aldosterone secretion. These observa- 
tions further demonstrate the well-recognized 
dissociation of aldosterone secretion from that 
of other adrenal steroids and its preservation in 
the presence of otherwise suppressed adrenocorti- 
cal function. 


REGULATION OF ARACHIDONIC ACID METABOLISM BY A 
PANCREATIC FACTOR. Raymond Caren and Lucille 
Gosbe. (intr. by B, Simkin.) Institute for 

fedical Research, Cedars of Lebanon 7ospital, 
Son Anceles, California. 

A study of the effect of vancrentic elvha 
cells on the individual plasma fatty acids by 
zas-liquid chromatocraphy was undertaken. The 
plasma fatty acid spectra of devancreatized and 
pancreatic duct lirated docs were compared before 
and during feedin< of potent pancreatic enzymes. 
Depancreatized docs maintained with insulin and 
choline showed a hichly significant devression of 
the % composition of arachidonic acid. The absol- 
ute total plasma fatty acid level fell concomit- 
tantly with arachidonic acid, but the % compos- 
ition of the other fatty acids remained unchanged, 
Feedinz potent pancreatic enzyme preparations 
elevated the absolute total plasma fatty acids to 
normal or above, but the % arachidonic acid re- 
mained depressed. The % of the other individual 
fatty acids were unchanzed. The “arachidonic acid 
factor" was absent from pancreatic vreparations 
such as whole cland concentrate and purified 
lipase. Results similar to the above were obtain- 
ed in pancreatic duct lirated docs receiving cho- 
line. This eliminates the vancreatic alpha cells 
as the source of the "arachidonic acid factor"snd 
places it in the external secretion. The inabili- 
ty of exogenous enzymes to restore the arachidon- 
ic acid % indicates continued absence of an emio- 
genous source of this fatty acid. This study dew 
onstrates the presence of a factor in canine ext- 
ernal pancreatic secretion that influences the 
metabolism of arachidonic acid. 
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LIPOPROTEIN ANALYSIS. Albert L. Chaney, 
Roy T. Fisk, * Kingdon Lou, * and Burt 
Cochran, Jr.* Depts. of Path. and Medicine, 
College of Medical Evangelists, Los Angeles. 
Antiserum was obtained by immunization of 
mongrel goats with ultracentrifugation sep- 
arated low density (less than 1.063 Gm. /ml.) 
human lipoproteins. Sera were selected for 
ability to rapidly and completely form an anti- 
body-lipoprotein complex, checked for purity 
by immunoelectrophoresis, and then pooled. A 
detailed analysis can be carried out on 0.3 ml. 
serum. The antibody-lipoprotein precipitate 
can be analyzed for protein (modified biuret), 
cholesterol (Pearson) and phospholipid (molyb- 
divanadate method). Paper electrophoresis 
confirms the specificity of this reaction for the 
beta lipoproteins. Beta lipoprotein components 
for 9 normal subjects averaged: cholesterol 
142 mg. % (69% of serum cholesterol), phospho- 
lipid 94 mg. % and protein 420 mg.%. The beta 
lipoprotein ratio of protein to cholesterol 
averaged 4.6, that of phospholipid to cholesterol 
0.7, and of protein to cholesterol 3.0. A 
variety of clinical conditions was studied. The 
most striking deviation from normal was shown 
by 5 xanthomatosis patients with elevations of 
beta lipoprotein phospholipid of 2 to 8 times 
normal. Milder abnormalities were seen in 
hypercholesteremic subjects. Malabsorption 
states and myxedema showed more striking 
absolute than ratio changes. 


THYROID FUNCTION IN THE RAT DURING 
PREGNANCY AND LACTATION. Monte A. Greer 
and Shire Iino*, Div. Endocrinology, Dept. Medi- 
cine, Univ. Oregon Med. School, Portland, Oregon 

Ithas long been held that thyroid function in- 
creases in pregnancy to meet greater metabolic 
demand, but data bearing on this point are scanty. 
In addition to serial p31 uptake studies during 
pregnancy and lactation, thyroxine (T4) require- 
ment in pregnancy was judged by comparing with 
controls the amounts of T4 required to (1) inhibit 
goitrogenesis or (2) suppress thyroidal 1 1 uptake, 

No difference was found between pregnant and 
control rats when the following were studied: 1) 
Thyroid weights in PTU-fed animals injected with 
l to 5ug. T4 daily; 2) p31 uptake in rats fed low- 
iodine diet and similarly treated with T4. 

Serial thyrotdal 1131 uptakes were unchanged 
until day 20 of gestation when a 50% drop occurred 
which persisted throughout lactation. Lactating 
mammary glands contained more 331 (MIT + I") 
than the thyroid 4 hours after 1131 administration 

Thyroid function and demand for thyroid hormone 
is therefore apparently unaltered during pregnan- 
cy. Decreased thyroidal uptake during lactation 
is probably related to secretion of iodide into 
the milk. 
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ASSAY OF HUMAN GROWTH HORMONE WITH 1231 LABELED 


ANTIBODY. F. S. Gree J. C. Cofell,* W. Lew* 
and C. T. ~* Tere of Medicine and Radioacti- 

ty Research Center, U. of California Medical 
Center, San Francisco. 

The quantitative precipitin reaction for the 
assay of human growth hormone (HGH), described by 
Li et al. (J. Biol. Chem. 235:1038, 1960) has been 
modified by labeling the antibody with I131. Human 
growth hormone antisera (HGH-AS), prepared by 
immunization of rabbits with HCH, was purified 
and labeled with 1131. ‘The labeled antiserum was 
incubated with HGH and the activity of the preci- 
pitate determined. In the range of 1-60 yg. HGH 
a linear relationship existed between the log. of 
the concentration of HGH and the log. of the 
radioactivity of the precipitate. In the assay 
of unknown growth hormone preparations, a high 
degree of precision was obtained, indicated by a 
lambda of 0.1 or less. Separation of reacted 
antibody from unreacted antibody by means of high 
speed centrifugation or electrophoresis should 
increase the sensitivity of the method. The 
method may then be suitable for the detection of 
HGH in human serum. The assay of HGH with label- 
ed antisera is accurate and reliable and has 
great potential for the assay of HGH in human 
sera. 





DEVELOPMENT OF RESISTANCE TO HIGHLY PURIFIED THY- 
ROTROPIN IN HUMAN SUBJECTS. Marguerite T. Hays* 
and David H. Solomon. Department of Medicine, 
University of California Medical Center, Los 
Angeles, California. 

Preparations of bovine thyrotropin (TSH) of 
low purity (approximately | U/mg) become ineffec- 
tive in human subjects when chronically adminis- 
tered. This phenomenon was reexamined using 
highly purified (15 U/mg) bovine TSH, prepared by 
Pierce et al. The TSH was first preessores in 
human subjects using rise in thyroidal | - 
take as a criterion of effectiveness. The dose- 
response curve was parallel to that obtained us= 
ing Armour Thytropar, and confirmed a potency of 
15 U/mg. The Pierce TSH was then administered 
thrice weekly for prolonged periods to four pre- 
viously untreated normal subjects. The dose “#5 
that which significantly increased thyroidal | 2 
uptake, without raising the serum PBI or qaysing 
clinical effects. in all subjects, the | up- 
take ceased to respond to TSH after from five to 
twenty-nine doses, the total doses ranging from 
-0407 to .2501 units per kilogram of body weight. 
Antibodies against Pierce TSH were present in 
sera from all four subjects at the end of treat- 
ment. These results suggest that refractoriness 
to TSH probably is not due to antibodies to im- 
purities in previous preparations, but rather is 
due to antibodies to the heterologous TSH itself. 
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THE HYPERGLYCERIDEMIAS. Laurance W. Kinsell 
George D. Michaels, George * Joyce 
Conklin,* Robert E. Visintine.* Inst. for 
Metabolic Research, Highland-Alameda Co. Hospital, 
Oakland, California. 

The peruhenss fate of intravenously adminis- 
tered C++ labeled tripalmitin has been determined 
in hyperglyceridemics in terms of C** titre in 
plasma glycerides, cholesterol esters, phospho- 
lipids, free fatty acids, and expired CO) under 
fasting conditions. These values have been com- 
pared with changes in the level of total plasma 
glycerides under the same conditions. The 
findings to date are compatible with the concept 
that hyperglyceridemia in some subjects is at- 
tributable primarily to impaired removal, either 
because of abnormal substrate (chylomicron or 
lipoprotein); abnormal lipolysis; or other enzy- 
matic defects, perhaps at the cellular level. 

In others, hyperglyceridemia is probably attrib- 
utable at least in part to increased mobiliza- 
tion from fat depot. It seems probable that 
clarification of the abnormal mechanisms in- 
volved in the production of hyperlipidemia in 
such individuals may make for better understand- 
ing of lesser degrees of hyperlipidemia which 
are commonly associated with atherosclerosis. 


THE DISPOSAL OF PLASMA 17-HYDROXYCORTICOSTEROIDS. 
I. EXPONENTIAL DISPOSAL FROM A SINGLE COMPARTMENT. 


Charles A. Nugent,* Kristen Eik-Nes and Frank H, 


Tyler. Depts. of Med. and Biochem., U. of Utah 
College of Med., Salt Lake City, Utah. 

Many investigators have assumed that plasma 
17=hydroxycorticosteroids (17-OHCS) are distri- 
buted in the body as though they are in a single 
compartment and are disposed of at a rate pro- 
portional to concentration. In the present 
investigation, cortisol was given by intravenous 
infusion and the changes in plasma 17-OHCS con- 
centrations were examined (1) during the early 
period of the infusions, (2) late during the 
infusions, and (3) after cessation of the 
infusions. In all experimental situations, there 
was a poor correspondence between the actual data 
and the predictions of the single compartment- 
exponential disposal theory. It is concluded 
that plasma 17-OHCS do not disappear from the 
plasma as though they are distributed in a single 
compartment and disposed of at a rate proportional] 
to concentration. Since plasma 17-OHCS disposal 
does not follow first order kinetics, the hal f- 
time of plasma 17-OHCS is not independent of 
concentration. Methods of quantitation of adrenal 
function based on the single compartment- 
exponential disposal theory are unsound. 
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METABOLISM OF C14 LABELED FATTY ACIDS. 
Michaels, George * Laurance W. 
Kinsell, Inst. for Metabolic Research, 
Highland-Alameda Co. Hospital, Oakland, Calif. 

Palmitic and linoleic acids in albumin sol- 
ution and/or cottonseed oil emulsion have been 
administered intravenously to normal and abnor- 
mal subjects. Over a period of hours and days 
the rate of disappearance of the isotope from 
the free fatty acid fraction and rate of appear- 
ance of the isotope in the plasma glycerides, 
cholesterol esters, and phospholipids respec- 
tively have been determined. Also the rate of 
oxidation has determined in terms of rate of 
appearance of C - Among the observations 
which have been made are the following: (1) 
Linoleic and palmitic acids follow very different 
patterns in terms of the above entities, with 
particular reference to disappearance from the 
free fatty acid and appearance in cholesterol 
esters and phospholipids. There are significant 
differerices in rates of oxidation. (2) The 
plasma lipid patterns as well as the rate of oxi- 
dation are not significantly different whether 
the fatty acid is dissolved in albumin or incor- 
porated in emulsion. (3) Significant differences 
are found between normal and abnormal individuals, 
(4) The state of diabetic control exerts a major 
effect upon fatty. acid metabolism in terms of 
the above entities. 


George D. 


FAILURE OF HUMAN FSH TO INITIATE GERMINAL CELL 
MATURATION. C. Alvin Paulsen, D. J. Moore” and 
C. G. Heller. Pacific Northwest Research Founda- 
tion, Seattle, Wn. 

Pergonal-22C, a human menopausal gonadotrophin 
preparation of known activity containing mainly 
FSH, was administered in a dose of 10.2 mg, in- 
tramuscularly, daily for 7 days to a 20-year 
old untreated male hypozonadotrophic: eunuchoid,. 
Before therapy urinary gonadotrophins were absent, 
17-KS and estrogen excretion were 6.6 mg and€0,2 
meg-equiv. estradiol benzoate/2) hr. respectively 
(normal men, 0.3-3.0 mcg.-equiv.). A testicular 
biopsy specimen revealed a prepuberal pattern. 
Pergonal (FSH) therapy failed to increase matura- 
tion of the seminiferous tubules or interstitial 
cells as judged from a biopsy specimen obtained 
after 0 days of therapy. Treatment also failed 
to cause an increased excretion of 17-KS and 
estrogens. Chorionic gonadotrophin, having prin- 
cipally ICSH activity, was then given in a dose 
of 5000 I.U. three times weekly, intramuscularly, 
to demonstrate responsiveness of this patient's 
testes. Within h weeks urinary estrogens increas 
ed to 2.0 mcg and 17-KS to 12.6 mg/2k hours. 
These data suggest that FSH by itself is incap- 
able of initiating germinal cell maturation. 

Thus, as shown by previous studies, prior or 
concomitant stimulation of the testes by ICSH 
is required before FSH can exert its effect on 
spermatogenesis. 
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SERUM LIPASE STUDIES AFTER MEDIAN STERNOTOMY, 
Harper D, Pearse* and Russell M, Nelson, Dept. 
of Surgery, L. D. S, Hospital, U, of Utah College 
of Medicine, Salt Lake City, Utah, 

Studies of serum lipase levels in patients 
following orthopedic surgery and major accidents 
have shown significant degrees of elevation as 
reported by other workers. The elevation of serum 
lipase follows fat embolization to the lung, 

This study was done to assess possible changes in 
serum lipase levels following the median sternot- 
omy incision, ordinarily employed for open heart 
surgery. 

Thirty-two patients have been studied. They 
have been divided into five groups: Group A, (8) 
open heart surgery employing median sternotomy 
and the pump-oxygenator; Group B, (2) open heart 
surgery employing lateral thoracotomy and pump- 
oxygenator; Group C, (4) other heart surgery 
employing lateral thoracotomy; Group D, (6) disk 
and lumbar spine orthopedic surgery; Group E, (12) 
major soft tissue surgery involving no bony trauma 

Results indicate a significant rise in serum 
lipase activity in the majority of patients in 
Group A. The peak in the serum lipase activity 
in the patients exhibiting a significant rise 
occurred between the 4th to the 8th postoperative 
day. With only 3 exceptions, there were no sig- 
nificant rises in 24 patients in the other 4 
groups. 

It is concluded that significant elevation of 
serum lipase levels is associated with the median 
sternotomy incision in patients undergcing open 
heart surgery. This may, in part, explain some 
of the clinical aberrations seen in the early 
postoperative period, 


WEUROMOTOR PERFORMANCE IN THE NEWBORN INFANT: AN 
ATTEMPT AT CLINICOCHEMICAL CORRELATION ON THE 


FIRST DAY OF LIFE. J. W. St.Geme, Jr.*, H. 


Whitney*, S. M. Bastian* and R. A. Ulstrom. 
Depts. of Ped. and Lab. and Clinical Med., Univ. 


of Minn. Medical School, Minneapolis, Minn. 

The few ideal control studies in the literature 
& difficulty encountered in making clinicochemical 
diagnoses of hypocalcemic tetany in our newborn 
nursery prompted this investigation. The neuromo- 
tor performance of 47 infants less than 24 hrs. 
old was evaluated in detail. Sera or whole blood 
wre assayed for calcium,phosphorus,magnesium, 
total protein & glucose. An elaborate neuromotor 
scoring system was devised so that a statistical 
correlation could be sought between the clinical 
& laboratory data. 4n unselected population, the 
infants evolved as a completely normal group. Ac- 
cordingly we were not surprised to find insigni- 
ficant correlatjon coefficients between the neuro- 
motor & biochemical parameters of the study. The 
comparative value of Chvostek's sign,the peroneal 
sign & sustained ankle clonus in making the diag- 
nosis of neonatal tetany were illustrated by the 
clinical observations. Chvostek's sign was seldom 
positive. Only 1 of the 47 infants had a serum 
calcium less than & mg.%. Four infants exhibited 
concentrations of serum phosphorus above 8 mg.%. 

mean value for serum magnesium was 1.9 mEq/L. 
The blood glucose values ranged from 21 to 140 mg. 
4, It would seem that a diagnosis of hypocalcemic 
tetany is improbable unless the concentration of 
Serum calcium is less than 8 mg.%. Attainment of 
an ideal control group & an objective method for 
evaluating neuromotor performance should enhance 
further similar investigations in abnormal new- 
born infants. 
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THE METABOLISM OF DEHY DROEPIANDROSTERONE IN OBESE 
FEMALE SUBJECTS, D, W. aoe S, M. Hyers* and 
J. Marmorston; Dept. o cine, U. o thern 
Calif, Los Angeles, Calif, 

Dehydroepiandrosterone (DHEA) was administered 
orally and sublingually to five obese female sub- 
jects, Urinary steroid patterns were examined 
in order to gain insight into the metabolic hand- 
ling of steroids in obesity, Urinary excretion 
of Porter-Silber chromogen, 17-ketogenic steroids 
and biologically active estrogens were determined 
before and after DHEA administration, No effect 
of DHEA was seen on total corticoid levels nor 
on estrogen levels, Less than 10% of the bio- 
logically active estrogen appeared to be sulphate- 
bound, (Sulfate-bound metabolites are defined 
as those freed by the solvolysis technique of Bur- 
stein; glucuronide-bound metabolites, as those 
freed by subsequent # -glucuronidase hydrolysis, ) 
Urinary 17-KS varied markedly from subject to sub- 
ject. Within a particular subject the qualita- 
tive distribution of 17-KS metabolites was similar 
before and after administration of DHEA, Recovery 
of DHEA as urinary 17-KS varied from 12 to 5%, 
Quantitatively, where total urinary 17-KS were 
lowest before administration of DHEA, recovery 
of THEA*as 17-KS metabolites (IHEA-equiv.) was 
lowest. (One subject excreting a 6 = 8 mg. con- 
+rol level excreted 5% of exogenous DHEA as 
17-KS; another subject excreting a 2 - 3 mg. con- 
trol level excreted only 12% of exogenous THEA as 
17-KS,) Contrary to the findings of others, the 
methods of hydrolysis used indicated variation 
in the method of DHEA conjugation, In some cases 
a considerable part of excreted DHEA appeared 
to be conjugated with glucuronic acid, 


URINARY 17-KETOSTEROID AND 17-KETOGENIC STEROID 
EXCRETION IN OBESE PATIENTS. ree Simkin. 
Division of Medicine, Cedars o on Hospital, 
Los Angeles, Calif. 

Twenty-four hour urinary 17-ketosteroid (17-K9 
and 17-ketogenic steroid (17-KGS) determinations 
were performed in 62 consecutive unselected obese 
patients (mean weight, 185 lbs.) and 30 normal 
weight control patients (mean weight, 12 lbs.). 
The mean ages of the two groups were similar, 36 
and 38 years respectively. It was found that the 
mean 17-KGS excretion of the obese group, 16.32 
-0.7l mge, was significantly greater than that of 
the normal weight group, 10.720.71 mg. (t#5.l9). 
The mean 17-KS excretion of the obese patients, 
11.32 0.73 mg., also significantly exceeded that 
of the normal weight patients, 8.12% 0.65 mg. 

ts3.26). Nineteen of the 62 obese patients 

31%) had 17-KGS excretions greater than the 
accepted.upper limit of normal, ranging from 18 
to 37 mg., whereas only 1 of 30 normal weight 
patients showed an elevated excretion. Ten 

obese patients (16%) had elevated 17-KS excretions 
ranging from 15.6 to 29 mg., whereas only 1 con- 
trol patient showed this. The clinical picture 
of the 62 obese patients showed a number of mild 
to moderate endocrine abnormalities consisting of 
menstrual abnormalities and pelvic surgery (0%), 
hirsutism (2h%), hypertension (23%), trunk 
obesity (19%), acne (16%), diabetes (8%), 
associated thyroid disease (8%), and red abdominal 
striae (6%). Analysis of an extended group of 

239 patients during the past 5 years indicated a 
positive correlation between 17-KGS urinary ex- 
cretion and body weight. 
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SUPPRESSION OF THYROTROPIC HORMONE ACTIVITY IN 
RAT SERUM. W.P.VanderLaan and D.P.Simpson.* 
Division of Endocrinology, Scripps Clinic and 
Research Foundation, La Jolla, California. 

Our purpose was to investigate factors supp- 
ressing thyrotropic hormone activity. Hypothy- 
roidism was induced in rats by propylthiouracil 
feeding. Thyrotropin was assayed by McKenzie's 
mouse technique. Maximal serum thyrotropin of 
10 milliunits/ml. was found. Hypophysectomy in 
1 hr. gave significant lowering; Na-1l-thyroxine, 
0.3 to 1.0 mg. given intraperitoneally lowered 
thyrotropin levels in 2 hours. Smaller doses 
acted more slowly. Dinitrophenol, 10 mg/Kg.body 
weight, appeared to lower thyrotropin levels but 
additional study showed it interfered with re- 
lease of radioiodine by the thyroid gland whether 
the dinitrophenolwas injected in the rat, addedto 
serum, or injected in the mouse. We conclude 
hypophysectomy lowers thyrotropin levels in 1 
hour, that thyroxine effects are detectable in 
2 hours and that dinitrophenol in part acts by 
interfering with the response of the thyroid 
gland to thyrotropin. 


METABOLISM OF BETA-PHENETHYLBIGUANIDE, Arne Ni. 
Wick, Jane L. Faymon* and C. J. Stewart*,Chen. 
Dept., San Diego State College, San Diego. 

-phenethylbiguanide produces hypoglycemia 
in diabetic animals but inhibits glucose oxid- 
ation in vitro in a variety of systems. In an 
attempt to reconcile the in vivo and in vitro 
actions, studies with the drug labeled with 
C-14 in the a=position, have been made to de- 
termine degradation products and their biolo- 
gical activity. Using both IP and oral routes 
for administration, C-14 fractions in the gas- 
tric juice and urine were purified by paper 
chromotography, and their infra-red and UV ab- 
sorption spectra analyzed. The infra-red 
spectra of the principal fraction taken from 
the gastric juice $ br. after IP injection 
showed the loss, among other changes, of the 
aromatic group. The I.R. spectra of samples 
purified trom the gustric juice after oral ad- 
ministration (zero hr.) showed the presence of 
the aromatic group as in the original drug--a 
decreased aromatic absorption at  hr.--and 
absence at 2 hrs. Two components were found 
in the urine after oral administration. Frac- 
tion 1 showed the presence of aromatic and 
guanidine group; fraction 2 showed the pre- 
sence of the guanide group but absence of the 
conjugated system and aromatic group. All 
fractions were tested for biological activity 
using Ehrlich Ascites Tumor Cells. The urine 
fractions were inactive. The I.P. - gastric 
juice component increased 0, uptake, whereas 
the drug itself inhibits o, uptake. The orig- 
inal hypothesis on the mechanism of this drug 
is questioned. 
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APRENAL FUNCTION STUDIES IN WERNER'S SYNDROME. 
S. H. Waxman, V. C. Kelley and A. G. Motulsky. 
Depts. of Pediatrics and Medicine, Univ. of Wash, 
Medical School, Seattle, Wash. 
Werner's syndrome (Progeria of th: Adult) is 

& roceessive disease charact2rized by premature 
aging end multipl ndocrine abnormalities. 
iabetes mellitus, hypogonadism, hyperthyroidism 
hypoadrenalism and hypopituitarism hav: been re. 
port:d. From a g»netic viewpoint,recessive in- 
heritanc: implies a singl> biochemical defect, 
presumably affecting an enzyme. The metabolic 
S2quence mediated by this enzym> must b 
importance in preventing the many c 

alterations associated with aging. =Zlu d 

of this defect, therefore, would be highly 
significant for the understanding of normal 
eging. Bauer and Conn propos:d from their in- 
vestigations an inability of the liver to con- 

j > 1l-desoxycortisol and cortisol producing 
an antianabolic ffect and the compl2t2 
syndrom>. Boyd and Grant interpreted their data 
as indicating hypopituitarism with adrenal hypo- 
function secondary to th: disease. In the preseg 
studies pituitary and adrenal function and 
steroid metabolism were evaluated by determining 
cortisol and 1ll-desoxycortisol half-lif> valuzs 
and respons:s to ACTH stimulation tests and to 
SU-4885, a sp2cific adrenal blocking agent. The 
collected data reveal:d that adrenal (and 
probably pituitary ) function was within norml 
limits. These data indicate that endocrine dys- 
function probably cannot b: consider:d the 
primary l-sion in this discas:. Further search 
for the basic defect in cellular metabolism is 
in progress. 


ADRENOCORTICAL FUNCTION AND CORTISOL METABOLISM 
IN OLD AGE. C. D. West, Harold Brown, E. L. 
Simons*, D. B. Carter*, L. F. K i*, and 

E. Englert, Jr. Depts. of Medicine and Biochen- 
istry, U. of Utah College of Medicine and VA 
Hospital, Salt Lake City, Utah. 

In this study the influence of aging on adrem- 
cortical function and cortisol metabolism was 
investigated along with an eveluation of renal, 
hepatic and thyroid function in 15 young men 
(25-40 years old) and 50 old men (60-96 years 
old). By the criteria of 8 A.M. plasma levels for 
free and conjugated 17-OHCS and plasma corticoid 
response to ACTH stimulation, no significant 
change in adrenocortical function could be demon- 
strated with advancing age. However, there was & 
progressive and significant decrease in the uri- 
nary excretion of 17-OHCS with aging. Following 
intravenous administration of a standard dose, 
cortisol disappeared from the circulation at 4 
significantly slower rate in the old men. ‘The 
maximum levels observed in plasma conjugated 17- 
OHCS after cortisol infusion were statistically 
the same for all ages, but the rate of decay frm 
peak values was slower in the older subjects. 
These alterations in cortisol metabolism were 
associated with a significant increase in plasm 
BUN levels and BSP retention and a significant 
decrease in endogenous creatinine clearance and 
BMR. Plasma PBI levels and thyroid uptakes of 
1131 were unaffected by aging. It was concluded 
from this study that in old age there is a de- 
crease in the rate of metabolism of cortisol by 
the liver, or possibly other tissues, and an 
impairment in the renal excretion of cortisol 
metabolites. The thyroid gland does not appear 
to be involved. 
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EFFECTS OF ACTH AND TSH ON ADRENAL PYRIDINE - 
NUCLEOTIDE TRANSHYDROGENATIONS, E. Yamada*, 
M. *andJ.T.Dowling. VA Center and the University 
of California Medical Center, Los Angeles, California. 
Transhydrogenases exist which catalyse the transfer of 
hydrogen between diphospho- and triphospho- pyridine 
nucleotide (DPN and TPN). They may regulate cellular 
energy production by altering availability of oxidized and 
reduced nucleotides, In assessing energy production 
utilized inhormonogenesis, the effects of pituitary tro- 
phins on transhydrogenations were studied by methods of 
Stein, Kaplan and Ciotti (1959), TPNH-acetyl pyridine 
TDPNtranshydrogenation occurred in mitochondrial 
preparations of rat liver, kidney, heart, adrenal andin 
peefadrenal. Rat and beef thyroid was inactive. Invivo, 
poth bovine ACTH and TSH induced marked rat adrenal 
weight gain, but exerted contrasting effects on transhy- 
drogenation. TSH stimulated transhydrogenation 10% and 
ACTH depressed activity 15-25%. Transhydrogenation 
was unaffected by the trophins in other tissues. Invitro, 
the trophins induced similar divergent responses in bo- 
yine adrenal homogenates but no effects were found in sur- 
viving slice studies. Boiling and p-chloromercuri ben- 
zoate inhibited transhydrogenation and obliterated actions 
ofthe trophins. The physiological significance of these 
findings is unestablished. Indeed, the effect of ACTH 
appears paradoxic considering the TPN-dependence of 
steroidogenesis (McGuire and Tomkins, 1959). However, 
ifaccompanied by compensating TPNH-cytochrome C 
reductase activity, TPN would then accumulate, favoring 
steroidogenesis. This possibility is currently under test. 


INCREASED ACTIVITY OF LEUKOCYTE DIHYDROFOLIC 
REDUCTASE IN AMETHOPTERIN-TREATED PATIENTS. 
J.R. Bertino,* F.M. Huennekens* and B.W. Gabrio. 
Departments of Medicine and Biochemistry, 
University of Washington and King County Central 
Blood Bank, Seattle, Washington. 

Previous studies (J.R. Bertino, et al., 
Biochem. Biophys. Res. Comm., in press) have 
shown that dihydrofolic reductase (dihydrofolate 
+ TPNH + H+ —— tetrahydrofolate + TPNt) is 
present in leukocytes from patients with chronic 
myelogenous or acute leukemia. Under similar 
conditions, this enzyme cannot be detected in 
normal leukocytes or chronic lymphocytic 
leukemic cells. Leukocyte dihydrofolic reductase 
is inhibited by extremely low levels (10-®M) of 
aminopterin, amethopterin, and dichloroamethop- 
terin and may be considered, therefore, as a 
primary target for anti-folic therapy. The 
level of reductase in acute leukemic patients, 
prior to treatment, ranges from 0.02 to 0.09 
woles/ml/hr/mg protein in the leukocyte lysates. 
Studies on 6 patients treated with amethopterin 
have shown that the enzyme activity increases 
during treatment as much as 16-fold, and the 
elevated levels are associated with the 
development of drug resistance. Since the pH 
optimum, substrate specificity, Michaelis 
constants, and inhibitor constants are the same 
for the enzyme, whether isolated from cells 
before or during the development of amethopterin 
Tesistance, the increased levels of enzyme 
activity cannot be ascribed to alterations in 
the properties of the enzyme protein. 
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PHOSPHATE EXCRETION TESTS IN THE DIAGNOSIS OF 


HYPERPARATHYROLDISM: NORMAL VALUES ON CONTROLLED 
PHOSPHATE INTAKE. 


H.S. Yamahiro and T.B. Reynolds 
Dept. of Med., USC School of Med., Los Angeles 

Failure to consistently differentiate hyper- 
parathyroid from control patients with % tubular 
reabsorption of phosphate (TRP) and phosphate 
clearance (Clp) (Arch. Int. Med. 106:48, 1960) led 
us to attempt to define the normal range for these 
variables while on a controlled phosphate (P) in- 
take. 

In 10 control subjects ingesting 600 mg. P/ 
m°/2h hrs., urinary P averaged 360 mg./m?/2h hrs. 
TRP determined on 2) hr., overnight and forenoon 
urines averaged 86.8, 88.7 and 90.8% respectively 
(S.D. 3.2, 3.1 and 2.8; range 82-92, 84-9 and 
87-94%). Clp averaged 8.5 cc/min. (forenoon) and 
11.1 cc/min. (2h hr.) (S.D. 2.3 and 2.9; range 
6.1-1h.3 and 6.5-14.5). In 7 hyperparathyroid 
patients similarly studied, TRP was below the con- 
trol range in each case while Clp was above the 
control range in cases. 

Severe P restriction raised TRP and depressed 
Clp in the control patients. Mean P excretion was 
49 mg./m?/2h hrs. The hyperparathyroid patients 
were similarly affected by P restriction; however, 
both TRP and Clp were within the control range in 
1 case. 

We conclude that the diagnostic velue of P 
excretion tests is greatly improved by control of 
P intake. A larger group of hyperparathyroid 
patients must be examined to determine how fre- 
quently their values will overlap with the normal 
range. 


DISEASE 


INCREASED HUMAN TOLERANCE FOR NITROGEN MUSTARDS 
WITH NOREPINEPHRINE; A PRELIMINARY REPORT. John B. 
Field. Cedars of Lebanon Hospital, Los Angeles, 
ay assumed that increasing the dose of HN 
above the conventional maximum 0.4 mg/kilo will 
produce 6 more beneficial anti-neoplastic effect. 
To accomplish this, bone marrow transfusions, 
leukepheresis and perfusion techniques have been 
recommended. The simple maneuver of preceding the 
HNo with an I.V. dose of 0.01 to 0.015 mg/kilo of 
l-norepinephrine in e small series of cases 
appears to have permitted the safe use of from 
0.7 to 1.0 mg/kilo of HNo without serious depres- 
sion of blood elements or other sequelse. To 
date 15 selected patients of both sexes, from 
15-64 years with a variety of lymphomas and 
inoperable neoplastic diseases have been treated. 
All were amytal anesthetized, given the l-nore- 
pinephrine I.V. over 1-2 minutes, the blood 
pressure was observed to rise to levels up to 
250/150 for 1-2 minutes end the total dose of HNo 
was delivered with or without tourniquets. Blood 
counts were carefully observed. Only 5 of 15 
patients had ea drop of wbc to 3,000 or less but 
full recovery soon ensued. Reduction in plate- 
lets and Hgb was only slight. The limitations of 
this method would appear to center upon the sudden 
hypertension induced by norepinephrine and until 
wider experience is gained, patients treated in 
this manner should be carefully selected. Higher 


doses of HNo appear possible and will be evalu- 
ated in further studies. 
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DIFFUSE INTERSTITIAL PULMONARY LESIONS: PATHO- 
PHYSIOLOGICAL CHARACTERISTICS AND INFLUENCE OF 
STEROID TREATMENT. J.E. Cohn. VA Hospital, Dept. 
of Medicine, Univ. of Utah, Salt Lake City, Utah 

Pulmonary physiological studies were performed 
on 16 patients who exhibited diffuse nodular and 
linear densities on chest roentgenograms. Diag- 
noses established from lung biopsy or autopsy 
specimens were nonspecific fibrosis (6), Hamman- 
Rich disease (3), sarcoid (3), eosinophilic granu- 
loma of lung (3), and probable periarteritis (1). 
Effects of adrenocorticosteroid therapy on clini- 
cal, radiological, and physiological patterns were 
assessed in 11 cases. 

Initially, 14 subjects had normal ventilatory 
capacities and two exhibited moderately severe 
diffuse airway obstruction. Inspiratory capacity 
(IC) was reduced in 7, all of whom had small vital 
capacities (VC). Lung compliance was markedly 
reduced in 8 and normal in 4. Ventilation-perfu- 
sion relationships (V/Q) were abnormal in 14 and 
pulmonary diffusing capacity for oxygen (D0?) was 
impaired in 1l. 

Response to steroid treatment was excellent in 
3, good in 3, and negligible in 5. Those who 
showed clinical and radiological improvement had 
significant increases in IC and VC volumes and 
lung compliance doubled. V/Q ratios improved and 
DO? values rose. Two relapses occurred when 
treatment was stopped. IC and VC volumes fell and 
v/Q ratios became more abnormal in both. D0? 
decreased significantly in one. 

Acute or subacute inflammatory or granulomatous 
lesions were present in lung tissue of subjects 
improved by steroids. Mature fibrous tissue plus 
collagen predominated in 5 who did not respond. 


Hultgren and John selly, Jre% Dept. of Medicine, 
Santaed University school of Medicine, Palo Alto 
and fhe hercy Hospital, san Diego, Calif. 

Despite much interest in the effect of acute hy= 
poxia upon the pulmonary circulation, little in- 
formation is available regarding the physiological 
features of pulmonary hypertension in man and ani- 
mals permanently residing at high altitudes. 

For this reason the following studies were under 
taken at an altitude of between 12,500 and 1,200 
ft. in the Peruvian Andes. (1) Cardiac catheteri- 
zations in 11 normal subjects. (2) Weight of the 
right and left ventricles and the ventricular sep- 
tum in human and animal autopsy material. (3)ECG's 
in 20 normal subjects. The following results were 
obtained. Pulmonary arterial pressures ranged from 
26/10 to 45/12 mmHg. (mean 36/12), compared to a 
mean sea level control value 21/7 mmHg. Adminis- 


CHEMICAL AND REFLEX STIMULATION TO 

VENTILATION. Herman F. Froeb. Institute 

CardioPulmonary Diseases, Scripps Clinic and 
Research Foundation, La Jolla. 

Previous investigators have regarded the 
proprioceptive reflexes arising within the joints 
as powerful afferent stimuli to ventilation (V). 
Since the V response to chemical stimuli (CO9) 
is impaired in emphysematous subjects (E) with 
an elevated pCO2, a comparison of reflex and 
CO2 stimulation would be indicated. Reflex 
stimulation also may be of therapeutic value. 

17 normal (N) and 17 (E) subjects were tested 
to CO, and passive leg and trunk movements. 
Respiratory parameters and arterial blood 
values were measured. 

The results indicate that while ventilatory 
response to CO> was impaired in (E) subjects, 
that of reflex stimulation was not. However, 
ventilatory response to body movements was 
not passive because the oxygen cost per extra 
liter of V was two times that of CO2 stimulation 
in both (N) and (E) subjects. Furthermore, 
increase in V in the (E) subjects during passive 
movements was not associated with a change in 
the pco,. 

In conclusion, the increase in ventilation 
arising from passive body movement is a result 
of mild muscle exercise. The perception of 
this afferent stimulus is intact in (E) subjects, 
but the metabolic cost is prohibitive and the 
reflex too weak for therapeutic use. 


tration of 100% oxygen for 10 mins. resulted ina 
slight decrease in pulmonary artery pressure. Mean 
decreases were & mm. systolic and 3 m. diastolic, 
This was accompanied by evidence of a fall in 
cardiac output. 

Moderate increases in right ventricular weight 
were observed in human and animal hearts. The 
maximum increase observed was 37.5% above the pre- 
dicted normal for sea level. 

In contrast to previous observations in children 
E0G's revealed evidence of right ventricular hyper 
trophy in only 15% of normal subjects although 
right axis deviation was common. 

It may be concluded that animals and humans re- 
siding at 12,500 to 14,200 ft. in the Peruvian 
Andes exhibit a moderate degree of pulmonary hyper 
tension which is accompanied oy a corresponding 
amount of right ventricular hypertrophy. 
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A STUDY OF ISOLATION PERFUSION TECHNIQUES 
AS APPLIED TO THE DOG LUNG, Maurice M, 
man* and Marvin S, Harris* (intr. by 
Carol B, Hyman) Cedars of Lebanon Hospital 
Los Angeles, Calif. 

A study to determine the feasibility of 
administering massive doses of chemothera- 
peutic agents by isolation perfusion tech 
niques to the dog lung was set up with in- 
creasing dose schedules and planned 
chronic survivors, Lung sections were 
studied from the animals dying acutely and 
from the chronic survivors, 

A modification of Creech's technique 
was used, A pump-oxygenator was connected 
for systemic circulatory support, An 
additional perfusion circuit applied the 
agent as follows: a Foley catheter was 
inserted through a right ventriculotomy 
into the pulmonary artery. The left 
atrium was cannulated, The aorta was 
cross-clamped, an acetyl-choline cardio- 
plegia induced, and the pulmonary perfus- 
ion performed, Completeness of the iso- 
lation was proved by radio-active iodin- 
ated human serum albumin. 

At Mustargen doses of 0.4 mgm./kg. rou- 
tine survivors result. Their lung sec- 
tions after long term survival show no 
fibrosis or vascular thrombosis. A series 





at 0.0 mgm./kg. with chronic survivors is 
being produced. Acute death results at 
higher levels from pulmonary edema. 





OSCILLATING RESPIRATORY CONTROL IN CHEYNE-STOKES 
RESPIRATION. R.L. Lange and Hans H. Hecht. Dept. 
of Medicine, U. of Utah College of Medicine, Salt 
lake City, Utah. 

A phasic shift between ventilatory activity 
and appropriate blood gas values in patients with 
Cheyne-Stokes (C-S) respiration and heart disease 
has suggested that a prolonged lung to artery 
circulation time causes an oscillating control 
system. In 9 patients with C-S respiration and 
various forms of heart disease, with or without 
neurological disorders, continuous recordings were 
made of alveolar CO2 (PACO2) and arterial oxygen 
saturation (Sa02). In addition multiple arterial 
amples were obtained for pH and C02 content. The 
ung to artery circulation time was measured. In 
all cases there was a 180° phasic shift between 
PACO2 and PaCO2 with a similar reciprocal relation- 
ship between ventilatory activity and Sa02. Sa02, 
though fluctuating, was usually within normal 
Tange. The peak Sa02 occurred during midapnea. 
The lowest Sa02 was found during midhyperpnea. The 
lung to artery circulation time was invariably pro- 
longed and was approximately one half the value of 
the cycle period. Although cyclic variations of up 
to 8 mm Hg of PACO2 and PaCO2 occurred, mean values 
Were below normal. The results point to a delayed 
Regative feedback (prolonged lung to artery 
tirculation time) which results in a self per- 
petuating oscillation. The effects on a normally 
tesponding respiratory center to a PaCO2 input 
which is sinusoidal and of the magnitude observed 
would theoretically yield a decrease in average 

because of the nonlinear ventilatory 

response. Thus the hypocapnea seen in C-S respira- 


tion would not require respiratory center dys- 
function. 
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PULMONARY VASOMOTOR RESPONSE TO 5-OH-TRYPTAMINE 
(SHT) AND ACETYLCHOLINE (Ach) IN CALVES. Kuida,H. 
Brown, A.M.*, Thorne, J.L.*, Lange, R.L. and 
Hecht, H.H. Dept. of Medicine, U. of Utah College 
of Medicine, Salt Lake City, Utah. 

The occurrence of spontaneous pulmonary hyper- 
tension in calves stimulated a systematic investi- 
gation of pulmonary vascular reactivity in the 
bovine species. The vasoconstrictive response to 
hypoxia has been reported previously (Fed. Proc. 
19:97,1960). This study deals with the effects of 
SHT, a potent pulmonary vasoconstrictor in other 
species, in 9 normal calves and of Ach in 7 calves 
with spontaneous pulmonary hypertension (mean PAP 
>45 mm Hg). Pulmonary artery (PAP), pulmonary 
artery wedge (PAw) and carotid artery (CAP) 
pressures were measured by cardiac catheterization 
techniques. Cardiac output (CI) was measured by 
the dye diluticn method. Changes in calculated 
pulmonary vascular resistance (PVR) obtained from 
PAP— PAw (AP)/CI before, during and after drugs 
were analyzed to infer changes in vascular tone. 
The average changes (+S.E.) from control measure- 
ments in various parameters in response to 3 
minute infusions of 5HT (0.05 mg/Kg/min) were. as 
follows: AP, +1.7(1.6) mm Hg; CAP, -28(7) mm Hg; 
CI, +0.1(0,3) L/min/M*; and PVR, +0.11(0.22) mm 
Hg/L/min/M“. Only the drop in CAP was 
statistically significant (p <0.01). The response 
to Ach infusions (0.05-0.3 mg/Kg/min) was as 
follows: AP, -9.0(4); CAP, -12(10); CI, +1.3(0.9); 
and PVR, -3.8(1.2). Only the decrease in PVR was 
significant (p <0.05). It is concluded that in 
these animals 5HT does not affect pulmonary vaso- 
motor tone but does dilate systemic arterioles. 
Ach is moderately effective in reducing elevated 
pulmonary vascular tone. 


ROLE OF THE PULMONARY LYMPHATICS IN CHRONIC PUL- 
MONARY EDEMA, Herman ford E. eds, 
Meyer Friedman and John J. Sampson. Mount Zion 
Hospital and Medical Center, San Francisco, Cal. 

We have reported previously that canine pul- 
monary lymph flow increased with acute elevation 
of left atrial pressure, but the absolute lymph 
flow was small and ineffective in preventing 
acute pulmonary edema. The purpose of the cur- 
rent study was to determine the role of pulmonary 
lymphatics in chronic pulmonary edema in the dog. 
Chronic pulmonary edema was induced by creating 
an aortico-caval anastomosis and administering 
desoxycorticosterone trimethylacetate and a salt 
rich diet. Pulmonary lymph flow was measured by 
cannulating a lymph collecting chamber produced 
in the right external jugular vein. Chemical 
and enzyme determinations of the blood and lymph 
and histologic studies of the lungs were made. 
The dogs showed gradual venous distension, edema, 
ascites and weight gain within a period of 1 to 
19 months. Pulmonary edema was found in 9 dogs 
as evidenced by either a lung/body weight > 2% 
or water content of lung biopsies > 78% or both. 
Five of the dogs had striking increase in pulmon- 
ary lymph flow ranging from 9 to 25 times the 
normal flow of 4 ml/hour. Left atrial pressure 
was measured in 3 of these animals and found to 
be 7 to 17 cm.H,0. The study demonstrates the 
expansion of thé pulmonary lymphatic drainage 
system and implies that such expansion occurs as 
a compensatory mechanism for prevention of overt 
or fatal pulaonary edema when there is an in- 
crease of pulmonary venous pressure. 
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DIAGNOSIS OF THREE DISEASES OF LIPID METABOLISM 
DURING LIFE BY URINE SEDIMENT AND SERUM EXAMINA- 
TION. James H. Austin. Div. of Neurology, Univ. of 
Ore. Med. School, Portland, Ore. 

This report demonstrates in color the practical 
aids to diagnosis given by some new findings in 
the urine sediment and serum in 3 lipid disorders. 
The centrifuged sediment from 10 ml. of fresh ur- 
ine is mixed with 1-2 drops of 2% aqueous tolui- 
dine blue, placed under a cover slip, and prompt- 
ly examined microscopically under high dry and 
oil immersion. Over 150 normal and abnormal con- 
trol urines have not shown the findings to be de- 
scribed, In the globoid form of diffuse cerebral 
sclerosis (Krabbe's disease), many kidney epithe- 
lial cells have abnormal amounts of blue-grey 
material in their cytoplasm. This fine granular 
material may flow out into herniae in the cell 
membrane and form distinctive "bulge" cells. In 
frozen sections in Krabbe's disease, similar ab- 
normal deposits are also shown to occur in cells 
of the kidney tubules. Serum acid phosphatase is 
elevated (8-9 King Armstrong U). In adult Gau- 
cher's disease, different larger rounded disten- 
ded cells occur: In the cytoplasm are 1-3 pale 
blue rounded areas. In the center of these are 
small round bluish-purple structures resembling 
nucleoli. Cytoplasm in these large Gaucher cells 
is usually finely granular and either pink or 
darker bluish-grey to bluish-purple. Acid phos- 
phatase is also elevated. In metachromatic leuco- 
encephalopathy, excess amounts of golden-brown 
material occur in globular and granular clumps. 
Most of this material is no longer in renal epi- 
thelial cells. These excess materials have been 
identified as sulfatides. Acid phosphatase has 
been normal (4-6 K-A U.). 


ASYMPTOMATIC PROTEINURIA IN CHILDREN, 
Neil N. Litman (intr. by H. David Mosier). Dept. 
of Pediatrics, Univ. of Calif. Med. Center, Los 
Angeles, Calif. 

Five children with persistent proteinuria dis- 
covered on routine urinalysis were studied by 
percutaneous renal biopsy. The specimens were 
examined under the light and electron microscope. 
Pathologic analysis of the biopsy material 
employing light microscopy varied from mild 
membranous nephritis to focal membranous and 
focal proliferative nephritis. Collections of 
large foamy macrophages were seen in the 
interstitium of the kidneys in three cases, These 
cells resembled those described in various forms 
of hereditary renal disease associated with 
chronic glomerulonephritis. Electron microscopy 
revealed scattered alterations of the epithelial 
cell foot processes of the glomerular capillary 
membranes; however, these changes were not 
typical of nephrosis. Identical twins and a 
brother and sister are included in the study 
group. One child from each sibship was treated 
for one year with adrenal steroids while the 
other served as a control. The proteinuria was 
not improved with steroid therapy. These cases 
probably represent part of the spectrum of 
latent chronic glomerulonephritis. 
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EFFECT OF NEPHRECTOMY ON K/Na RATIO IN CARDIAC 
MUSCLE. Ralph Goldman, Geo C. Haberfelde* and 
J. X- Moste Wake Hospi tal Sepulveds sat Trivers 
sity of California Medical Center, Los Angeles. 

Recent work by Selye indicates that one of the 
deleterious effects of salt-active steroid admin- 
istration is the production of areas of focal ne- 
crosis in cardiac muscle. Chemical examination 
of this muscle reveals decreased potassium and in- 
creased sodium content. Other authors have re- 
ported similar lesions in the cardiac mscle of 
animals subjected to nephrectomy and peritoneal 
dialysis. We have observed these lesions in neph- 
rectomized and dialyzed rats. It appeared appro- 
priate to check the potassium and sodium content 
of cardiac muscle in these animals. Two identical 
experiments were performed. In each, six rats 
were used as controls, six were nephrectomized 
and sacrificed at 72 hours, and six were nephrec- 
tomized and dialyzed three times daily until 
sacrificed at 72 hours. Specimens of blood and 
heart muscle were then taken for analysis. Sec- 
tions of each heart were also taken for micro- 
scopic he The most significant observation 
was that @ ratio of cardiac muscle increased 
after nephrectomy from 2.6 in the controls to 
3.10 in the nephrectomized and 3.26 in the 
nephrectomized dialyzed animals. These are sig- 
nificant to the P = .001 level. No significant 
cardiac lesions were found in the control group, 
whereas 75% of the nephrectomized animals showed 
significant lesions. It is noteworthy that the 
K/Na ratio varied in the inverse direction to the 
one anticipated. 





PROLONGED CORTICOSTEROID THERAPY IN ADULTS WITH 
NEPHROTIC SYNDROME OF VARYING ETIOLOGY. 


M.H. Maxwell, D.A. Adams,* D. Bernstein,* 
C.R, Kleeman, and R. Goldman. UCLA Med. Center and 
Vet. Admin. Center, Los Angeles. 

Fifty adults with nephrotic syndrome were 
treated with prolonged corticosteroids and follow 
ed for up to 90 months (av. 22 mo.). Usually di- 
agnosis was confirmed by renal biopsy or at autop- 
sy. Continuous therapy consisted of initial 
treatment with daily steroids for 3 to 4 weeks; 
intermittent therapy consisted of initial steroid 
therapy on 3 consecutive days weekly. Steroid dose 
was 60 mg. of prednisone or its glucocorticoid 
equivalent. All patients were then given inter- 
mittent steroids for at least several months. The 
responses In 32 patients with primary renal dis- 
ease were: complete remission (Class A) in 11 
(34%), partial remission (Class B) in 11 (34%), 
diuresis only (Class C) in 5 (16%), and no res- 
ponse (Class D) In 5 (16%). At the present time 20 
of these patients are on steroid therapy and 65% 
of these remain in Classes A and B. In 12 patients 
steroids have been discontinued and 50% remain in 
Classes A and B. Seven patients are dead. Serious 
side effects were markedly less common and less 
severe during intermittent therar,s and the favor- 
able responses were comparable to continuous 
therapy. Two of 10 patients with SLE nephrotic 
syndrome had a good response (Class B), but 
steroid therapy was uniformly unsuccessful in 6 
patients with amyloidosis and in 2 with Kimmel- 
stiel-Wilson disease and nephrotic syndrome. 
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FACTORS INFLUENCING RENAL ACID EXCRETION. Daniel 
. V.A. Center and Univ. of Calif. Med. 
Center, Los Angeles. 
Thirty-one dogs were infused with acid (hydro- 
chloric, lactic, gluconic) or base (sodium bicar- 
ponate, l-arginine, tris-hydroxymethyl amino- 
methane) at the rate of 45-60 pM/kg/min., suffi- 
cient to change arterial pH approximately 0.2 pH 
ynits in 90 minutes. However, blood pH changes 
were prevented by appropriate changes in ventila- 
tion with a respiration pump, resulting in simul- 
taneous metabolic acidosis and respiratory alka- 
losis (acid infusion) or metabolic alkalosis and 
respiratory acidosis (base infusion) comparable 
in degree in terms of their effect on arterial pH 
Following two 30-minute control periods, changes 
in urine pH and acid excretion (ammonia plus ti- 
tratable acid) were measured during 3 infusion 
periods. In every acid-infusion experiment urine 
pH dropped and acid excretion increased in spite 
of the constant arterial pH. Similarly, urine pH 
rose and acid excretion decreased in every base- 
infusion experiment. These data indicate (1) that 
metabolic acid-base disturbances influence renal 
acid excretion more than comparable respiratory 
disturbances and (2) that the plasma bicarbonate 
concentration or the filtered load of bicarbonate 
has more influence in regulating renal acid excre 
tion than do blood pH or pCO2. (3) The renal re- 
sponse induced by metabolic acid-base disturbances 
was greater when organic compounds were infused 
taan inorganic. This conclusion was consistent 
with differences between renal responses in 30 
additional experiments in which metabolic acido- 
sis and alkalosis were not compensated by chang- 
ing ventilation. 


RADIOSENSITIZATION OF E. COLI BY DNA- INCORPORATED 
PURINE AND PYRIMIDINE ANALOGS. H. S. Kaplan, 


P. A. Tomlin,” and K. C. Smith.” Department of 


Radiology, Stanford University School of Medicine, 


Palo Alto, California. 

The halogenated thymine analogs, 5-bromo- 
uracil (5-BrU) and 5-iodouracil (5-IU), are in- 
corporated exclusively into DNA of bacterial 
cells (Dunn and Smith, Zamenhof and Griboff, 
Nature 174, 305-307, 1954), and their deoxyribo- 
nucleosides (BUDR, IUDR) enter the DNA of mam- 
malian cells. Greer (J. Gen. Microbiol. 22, 618, 
1960) and Djordjevic and Szybalski (J. Exp. Med. 
112, 509, 1960) noted strikingly enhanced suscep- 
tibility to ultraviolet (UV) in E. coli grown on 
5-BrU, and of mammalian cells grown in vitro on 
BUDR, respectively. We have found that E. coli 
Strains grown through log phase on 5-BrU replace 
as mich as 70% of DNA thymine by the analog, and 
are more sensitive not only to UV but to X-rays 
aswell. The Slopes of dose-log survival curves 
increase by 1.5-2 fold or more, and strains which 
normally exhibit a multihit type of curve convert 
to single-hit curves (Radiation Res. 12, 447, 
1960). We now find similarly enhanced sensiti- 
vity of E. coli to both UV and X-rays after 
growth on the purine analog, 2-thioguanine (TG), 
shown by LePage (Cancer Res. 20, 403, 1960) to 
enter both RNA and DNA of ascites tumor cells. 
$35-labeled TG is incorporated into DNA to the 
extent of 5-13 moles % under log phase culture 
conditions. TG in solution is far more labile 
to UV and X-rays than the natural bases or 5-BrU. 
Preliminary work also indicates incorporation 
into DNA of 2,6-diaminopurine (DAP). 





WESTERN SOCIETY FOR CLINICAL RESEARCH 


MISCELLANEOUS 


107 





EXPERIMENTAL PYELONEPHRITIS IN RATS WITH AMINONU- 
CLEOSIDE (AMN) NEPHROSIS. Hiroshi Yamauchi,* 
Werner Rosenau, * Braine ames r 

° 8. 0 cine » Uo 
California School of Medicine, San Francisco. 

The observation that pyelonephritis is a 
common finding in patients with the nephrotic 
syndrome prompted us to determine the incidence 
of pyelonephritis in animals with experimentally 
induced nephrosis. Rats treated with AMN (6- 
dimethyl -aminopurine-3-amino-d-ribose), a subs- 
tance known to cause renal changes in animals 
similar to those found in human nephrosis, were 
injected intravenously with E. coli. To serve as 
controls, equal numbers of rats were either a) 
given no treatment, b) injected with E. coli but 
not AMN, or c) treated with AMN but not E. coli. 
Animals from each group were sacrificed on day 2, 
7, 14, 21 and 30. Their kidneys were removed and 
studied by quantitative bacteriologic counts and 
histologic sectioning. E. coli were gradually 
removed from the normal rat kidney and were no 
longer demonstrable by auiture 2] days after in- 
oculation. Kidneys from AMN-nephrotic rats con- 
sistently contained greater numbers of E. coli, 
and organisms were still demonstrable 30 days 
after inoculation. The average incidence of 
pyelonephritis in this group was 33%, compared to 
2% in rats injected with E. coli only and 1% in 
rats treated with AMN only, a significant differ- 
ence (p<0.01). It is concluded that AMN 
nephrosis predisposes the rat kidney to pyelo- 
nephritis. The possible implications of this 
finding in pathogenesis will be discussed. 


IN VITRO AND IN VIVO STUDIES ON DNA LABELLING WITH 
BR®2-5 - BROMODEOXYURIDINE. Joseph P. Kriss, _ 
Lucie Tung ,* Laszlo Revesz,* and Susan Egloff.* 
Dept. of Medicine and Radiology, Stanford U. 
School of Medicine, Palo Alto, California. 

The pyrimidine analog 5-bromodeoxyuridine 
(BUDR) is incorporated into the DNA of mammalian 
cells in vitro, partially replacing thymidine in 
the process of DNA synthesis. The resulting 
fraudulent macromolecule in some way confers a 
significant radiosensitivity upon the cell. 

Study of the distribution and fate of BUDR after 
administration to intact mammals is a necessary 
preliminary to its clinical trial as a radio- 
sensitizing agent. Radioactive Br82-BUDR was 
synthesized by bromination of deoxyuridine, using 
8r82-bromine. Mouse ascites tumor cells exposed 
in vitro to Br82-BUDR and cl4-thymidine incorpo- 
rated the compounds into DNA. Following injection 
of Br82-BUDR into the rat and human, debromination 
of about 40% of the original material occurred 
such that at 1 hour only about 5% of the circulat- 
ing radioactivity was Br82-BuDR. At the end of 

1 hour about 3% of the dose had been excreted in 
the urine as BUDR, and about 55% was intracellu- 
lar. The ratio of Cl4-thymidine/Br82-BuDR in the 
DNA of various tissues was essentially constant. 
Debromination did not occur in vitro with incu- 
bating, DNA-synthesizing, mouse ascites tumor 
cells or in the intact rat with the liver exclud- 
ed from the circulation. An isolated perfused 
liver, however, debrominated BUDR rapidly, with 
bromide appearing concomitantly in the cannulated 
bile duct. The liver is thus the probable source 
of a pyrimidine dehalogenase. 
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